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PREFACK 

This Book is published at the request of many Teachers. 
It is intended to assist, first. Masters who cannot devote 
much time to the examination of the work of their pupils, 
and secondly^ Students who are unable to oblain the help 
of competent instructors. In working the Exercises, the 
simplest and most obvious methods of solution have in all 
cases been adopted. 

J. HAMBLIN SMITH. 

Gambrtboe, May 1874 



ELEMENTARY ALGEBRA. 



KEY. 



IV. 

I. a+6 + 3a-26=4a-6. 
' 2. a+6-a + 36=46. 

3. 3a+56-6c-2a-.46 + 2c=a+6-4c 

4. a+6-c-a+6 + c=26. 

5. 14flB-6a; + 9-{4-3x-2aj + 3} = 14x-5aj+9-4+3x + 2x-3=14x + 2. 

6. 4x-{3a;-(2»-a;+a)}=4a;-{3x- 2aj + a;-a} = 4a;-3x + 2x-x + a 

<B2x + a. 

7. 15a;-{7a;+(3a;+a-x)}=15a;-{7a; + 3x+a-x} 

=15a5-7a;-3a!-a+a5=6x-a. 

8. a-[&+{a-6-a}]=a-[6 + a-6-a]=a-6-a + 6 + a=a. 

9. 6a+[4a-{86-2a-46-226}-76]-[76 + {8a-36-4a+86} + 6a] 

«6a+[4a-86 + 2a+46 + 226-76J-[76 + 8a-36-4a + 86 + 6a] 
=6a+4a-86 + 2a + 46 + 226-76-76-8a + 36 + 4a-86-6o 
-2a-6. 

A 
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10. 6-[6-o-&-{6-(6-a+6)}]=6-[6-a-6-{6-&+a-6}] 
=6-[6-a-6-6 + 6-o+6]=6-& + a + 6 + &-6+o-6=2(i. 

11. 2c-6a+&-{c-5a-26-a+36}=2c-6a+6-c+6a + 2ft+a-36=sc. 

12. 2a;-{a-(2a-[3a-(4a-[5a-6a+a;])])} 
=2x-{a-(2a-[3a-(4a-5a+6a-a;)])} 
«2x-{a-(2a-[3a-4a + 5a-6a+a;])} 
=2a;-{a-||(2a-3<i + 4a-5a+6a-x)]} 
=2fl5- {a- 2a + 3a- 4a+ 5a- 6a+a;} 
s=2aj-o+2a-3a+4a-5a+6a-a;=a5 + 3a. 

13. 25a-196-[3&-{4a-56 + 6c}]=25a-196-[36-4a + 56-6c] 
=25a-196-36 + 4a-56 + 6c=29a-276 + 6c 





VIIL 


• 


I. a;+3 


2. 05+15 


3. aJ-12 


» + 9 


a-? 


ic + lO 



x^ + 3a; o^ + lSa; a?-12a; 

+ 9fl5 + 27 -735-105 +10X-120 



{B^+12a; + 27 

4. »-8 
aj-7 


5. a- 3 
0-5 


-105 {B^-2a;-120 
6. y-6 

y+13 


aj«-8a5 
-7a; + 56 


o2-3a y«-6y 
-5a+15 +13y-78 


a?-15a+66 

7. {B^-4 
x«+5 


o2-8a 
8. 


+ 15 y»+7y-78 

a;2-6a;+9 
a2-6x+5 


a5*-4a^ 
+ 5a;»-20 


aJ*-6ac8+9a^. 
-6iB8+3gjBi_54aj 


«»+a;«-20 


+ 5a5«-30a; + 45 



aJ*-12x8 + 50x*-84a+45 
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9. a;^+5a;-3 
a?-5a;-3 
«* + 5a;8_3aa 

-5x5 -25x2 + 15a; 
-3x2-15x + 9 


10. a 
a 

a 

a 
12. 

14. 

16. 

1 
1 

-166* 


-3-3a + 2 
3-3a2 + 2 

-«-3a* + 2a» 
-3a5 + 9a3-6a2 

+ 2a3-6a + 4 


a;* -31x2 +9 

II. a?-x+l 
x2+x-l 


,«-3a**-3a* + 13a3-6a2-6a + 4 

x2 + xi^+^ 
x2-xi^+^ 


a5*-x8+x2 
+a;'^-x2+a5 
-x2 + x-l 


a;*+x^+xV 
-x^-a%2-xy5 

+ X2y2 + xy3 + y4 


X* -x2 + 2x-l 

13. x2+xy+2^ 
x-y 


X* +X22^2 ^yi 


x'^+x2y+xy2 
-x2y-xy2-.i/3 


+ a*x^-ah^ 

+ a2x*-x^ 


15. x'-3x2+3x-l 

x2 + 3x + l 

a;6-3x* + 3x8-x2 
+ 3x*-9x8+9x2-3x 


a« -x^ 

x3+3x2y + 9x^ + 27y* 
x-Zy 

x*+3x^ + 9xV+27xy' 
- 3x8y - 9x2y2 - 27xy3 - 81y* 


•{■a^-Zx^ + Zx- 


X* -81y* 


sfi -5x3 + 5x2 - 

17. a3 + 2a26 + 4a62 + 8&3 
a- 26 


18. 8a3 + 4a26 + 2a62+63 
2a-6 


a* + 2a36 + 4a262+8a&3 
-2a?6-4a262-8a63. 


16a* + 8a36+4a262+2a6» 
-8a36-4a262-2a63-6* 


a* 


-166* 


16a* -6* 
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19. aS-2a2& + 3a&2 + 4&3 
a2-2a6-3&2 
a^-2a*6 + 3a3&2 + 4o2&3 

- 2a*6 + 4a362 - ea^&s - 8a6* 

- 3a362 + 6a263 - 9a6* - 126« 

a5 - Aa% + 4a362 + Aa?¥ - 17a6* - 126« 

20. a3 + 3a26-2d!>2 + 353 
a2+2a6-362 

a* + 3a46-2a362+3a22^ 
+ 2a*6 + 6a362 _ 4^253 + g^4 

- 3a3&2 - 9a263 + 6a6* - 96* 

a^ + 5a*6 + a^t^ - 10a263 + 12a6* - 9&« 

21. a2-. 2005 + 402 22. 9a2 + 3aa; + a^ 

a2 + 2aa; + 4a;2 9a2-3aa; + x2 



a*-2a3a; + 4a2a^ 81a*+27a3x+9a2x2 

+ 2a8a;-.4aV + 8aa^ -27a3x-9a2a^-3aic3 

+ 4a2ai2-8aa3+i6flc* +9aV + 3flKc3 + a^ 



a* +4a2a2 +x6a^ 81a* +9^2x2 +x4 

23. x*-2aa;2 + 4a2 
a5* + 2ax2 + 4a2 



flc8-2aa^ + 4a2a;* 
+ 2aa^-4a2x4 + 8a%2 

+ 4a2x*-8a3a2 + i6a* 

x8 +4a%* +16a* 

24. a2 + 52 + c2-d!>-ac-6c 
a +6 +c 



a^ + a62 + ac2- 


a2&- 


-a^c 


-ahc 






+ a26 + 63 + 


6c2. 


-a62 


-ahc- 


-hh 




+ a2c + 


62c + c3- 


ahc- 


ac^- 


h<? 



a» + &3 +c3 -3a6c 
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25. a^ + 4xy +5y* 

as* + 4a5*y + 5xV 
-3x*y-12a^-15xy 

-2xy-8xy-10a5y< 

as* + x*y- 9x31/2 -20xY+ 2xy* + 16i/* 

26. a6 + a? + oc + 6d 



- a^bc— cu^d- a^<^ - abed 

- a6*i- 6ai*- ofccd- 6'cP 

a^ja +c2da -aV -62^ 

27. (x-a) (x + a) (x2 + a2)(x* + a*)=(xa-a2) (x^ + a^) (x* + a*) 

B=(x*-a*) (x* + a*)=x^-a^ 

28. (x-a) (x+6) (x-c) = (x*-ax+6x-a6) (x-c) 

= x^ - ox^ + 6x2 - (Tx* - a6x + OCX - 6cx + a6c. 

29. (1 -x) (1 + x) (l+x2) (1+x*) « (1 -x2) (1+x?) (1+x*) 

«(1-X*)(1+X*) = 1-X8. 

30. First multiply a^+xy+y^hj x-y; the result is x' - y*. 
Then multiply x^-xy+y* by x + y ; the result is x'^+y^. 
Then multiply x'^-y^ by x^ + y* ; the result is a^-y®. 

31. (a-x)(a+x) (a2 + a;2) (aHx^(a^ + x^ 

= (a2- x2) (a2 + x2) (a^ + w-*) (a^ + x^ 
= (a«-x*)(a< + x*)(a8+x8) 
=(a8-x8) (a8 + x8)«aM-xW. 

32. (x-5)(x-6)(x + 7)=(x2-llx+30)(x + 7) = x'-4x2-47x+21D; 
therefore the coefficient of x is -47. 
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33. (a; + 8)(a; + 3)(a;-2)=:(x2 + iia. + 24)(a;-2)«x34.9a.2 + 2x-48; 
therefore the coefficient of a; is 2. 

34. (x-2)(a;-3)(a; + 4)=(x2-5a; + 6)(x + 4)=ix3-a:2»i4a; + 24; 
therefore the coefficient of a; is — 14. 

35. (a;-a)(a;-6) (x-c)=(x2-aa!-6a; + a6)(a5-c) 

■= ac^ - oic* - &B* - ca^ + a&B + OCX + 6ca; - a6c ; 
therefore the coefficient of x is 06 + ac + &c 

36. (x2+3a;-2)(x«-3a + 2)(x«-5) = (x«-9jB« + 12a;-4)(x*-5) 

«x8-9x8+12a*-9x* + 45x2-60x + 20; 
therefore the coefficient of x is— 60. 

37. (ai8-a;+ 1) (x8+a;-l)(a?* - «« + 1) = (a*-a;? + 2a: - 1) (a*-a2+ 1) 

therefore the coefficient of x is 2. 

38. {^-mX'V\){^-'mx-\){^'-'mH-\) 

-= (x*-2iyKB'+mV-l)(x*-m2a;-l) = a;8_2|yja.7 + ^aj6_|,^«a56 

+ 2w^-2x*-mV+2iyM!'-m2a;2 + m^+l; 
therefore the coefficient of x is m^. 



IX. 

8. —c^-a^-a 9. 3u:^-5xy'+42/' 

— a— 1 — 2i5— 3y 



+ a3 + aHa -9x8y« + 16xj^-12y* 

a* + 2a3 + 2a2 + a -6arV+xy + 7xy3_x2y* 

10. -6m*-6mn + 7n' 11. 13r'-l7r-45 
— m + n — r— 3 



5mS + 6m2» - Tmn* - 13r» + 17f* + 46r 

- 5m2»- 6mw2 + 7ri3 - 39r8 + 51^ + 135 



6m»+m«n-13mw2 + 7w3 -13r»-22r8+96r + 135 
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12. Tx^-Sai'a-Q;? 13. -a!*+ac*y-a:V 

— X— a — a— y 

14. — x^— x^y—acy*— y* 



x* + x^+xy+xj^ 

+ x^+xV+xy'+2^ 
x* + 2x^ + 2xy+2xj/8 + y4 



12. (x^ + 2x - 3)* = X* + 4x» + 9 + 4x5 - 6x2 - 12x = 344.4^5 - 2x* - 

12x + 9. 

13. (x2-6x + 7)«=a^ + 36x? + 49-12x8+14x2-84x 

=x* - 12x3 + 50x» - 84x + 49. 

14. (2x«-7x + 9)2=4x* + 49x2 + 81-28x? + 36x?-126x 

«4x* - 28x8 + 85x« - 126x + 81. 

16. (x*-4xV+y*)2=x? + 16xV+2/*-8a:^^+2xV-8a5y 

=x8-8aJV+18ay-8xY+2/8. 

27. (a+6 + c)'=:(a+6)3+3(a+&)2<j + 3(a + 6)c2 + c5 

=a3+3a26 + 3a6a + 68 4.3a2c + 6a6<j+362<j + 3ac« + 36c2 + c3. 

28. (a-6-c)S=(a-6)S-3(a-6)2<j + 3(a-6)c2-cS 

«a8-3a26 + 3a6«-63-3a2<j + 6a6c-362<j+3ac2-36c2-c3^ 

29. (m + n) (m - n) (m + n) (m - n) = (m^ - n^) (m^ - v?) 

B=m*-2m*?i2+n*. 

30. (m2 + 2mn + n2)(wi2-n2)=m* + 2m3n+m%2_m^2-2mn-5-n* 

a»m* + 2m5fi - 2mn3 - n*. 
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XIV. 


I. a; + 10)x»+15x + 60(a; + 6 


2. a;-7)a;2_i7a. + 7o(a.«io 


a;«+10a; 


a;*- 7a; 


5x4-50 


-10a;+70 


5a + 50 


-10a;+70 


3. x-3)ac2+a;-12(a; + 4 


4. a; + l)a;? + 13x+12(a;+12 


x2-3a; 


a^+a; 


4a;- 12 


12X + 12 


4X-12 


12a; + 12 


5.x + 6)a?+13x2 + 54a. + -^2(x2 + 7a; + 12 (i.x->t\)^^'X^-x-\{^^^\ 


a? + 6a;« 


^^^ 


7a;2 + 54x 


-a;-l 


7x2 + 42x 


-»-l 


12X + 72 




12a; + 72 


» 


7. a; + l)a;' + 2a;*+2a; + l(a^+a + l 


a:3 + a;2 


«i 


a;* + 2a; 




a;2+a; 




a;+l 




a;+l 


8. a;' + 3x + l)a;*- 


5a?+7ai»+6a; + l(a;S-3a;« + 3a; + l 


a;6 + 


3a;*+a;» 


• 


3a;*-6xS + 7a;2 


— 


3a;*-9a;8_3a.2 




3a;8 + 10a;«+6a; 




3a;8 + 9a:2 + 3a. 




a;«+3a;+l 




«2+3a;+l 
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9. a?-2«-l)x*-4x'+2x'+4x + l(x'-2x-l 



-2x'+3a'+4flc 
-2x' + 4a^+2x 

-a5* + 2a;+l 
-a5" + 2a;+l 



la x'-2a5 + l)iB*-4x' + 6x'-4x + l(x*-2fl5+l 





.x*+«- 


-l)x* 


-2x» + 5x«- 
-2x» + 4x>- 


-4x 
-2x 




x«- 
xs- 


-2x-l 
-2x+l 


II. 


-x"+2x-l( 
+ x?-x« 


;x»-x+i 




« 


-x' + 2x-l 
-x'-x'+x 






x^+x- 
x'+x- 


-1 
-1 



12. x + 2)x*-4x*+8x + 16(x'-2x«+8 
x* + 2x' 



-2x'-4»2 
-2x'-4x* 



8x + 16 

8X+16 
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13. x + 4y)«8^.452y^.3ajy2 + x23/3(jc2^32^ 






a? + 4a;2y 






ZTGf + 12t^ 






3xy2 + i2y3 




14. 


a + &)a* + 4a36 + Ca^fta + 4a63 + 6*(a' + Sa^ft + 3a62 + &» 




flt* + a86 






3a36 + 6a262 






3a36 + 3a262 






3a262 + 4a&8 






3a262 + 3a63 






a63 + 6*: 






ofts + ft* 





15. a 6)a» - 6a*& + 10a362 _ i0a2&3 + 5a64- 65(^4 _4aS2> + g^22>2 .4^ + 51 
a* -0*6 



- 4a*6 + 10a3&» 
-4a*6 + 4a362 



6a362_i0a«68 
6a362_6a26» 



-4a263 + 5a54 
-4a263+4^4 

^-6» 
a6*-6» 

16. x2-6x + 9)a^-12ac8+50x2-84a; + 45(a;2-6x + (J 



-6x3 + 4ijg2.34B 
-6a;3 + 36a^-54aj 

5a2-30a;+4i> 
6x2 -30a; + 45 
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J7. a2 - 2a6 - 362) a5 _ 4a4& + 4a362 + 4^^253 «x7a6*- 126* (a8-2a26 + 3a62 + 46' 

a5 _ 2a46 - Sa'fta 

-2a*6 + 7a362 + 4a26» 
-2a*6 + 4a362 + 6^2^ 

3a362-2a26s - I7a6* 
3a'6^-6a^63-9(i6* 

4a263-8(i6*- 126» 

4a26S_8(i6*-126* 

l& 2aai*-3a«x + a')4a«a5*-12a8x3 + 13aV-6a«aj + a<'(2ax2-3a*x + a» 

4a*B*-6aV + 2aV 

-6a3x3 + liaV-6a«aB 
-6a^+9aV-3a«a; 



2aV-3a'^+a^ 



19. x' + x-l)ac*-a(;2+2x-l(ac2-a; + l 

-a? + 2aj-l 20. a52 + 2aV + a^-2a<(x2-a« 

-g'-ac'+as a* + 2a^ 

g'+g-l -aV-2a* 

22. x+y)x^+i^(pi^''Qi^+Q^-xi^ + y^ 

21. a5-16y)x2-13a^-30y2(a;+2y -a^+y^ 

2icy-30t/2 ^+^ 

2ay"30y^ icV+aV 

a5V*+y* 



12 KEY TO ELEMENTAR Y ALGEBRA, 



23- 


a;-y)aG^-^(iB*+a^+a:V + xV+a5y* + y* 




jt^-a5*y 




a^y-y* 24. a-6 + c)a^-62 + 26c-c^(a + 6-c 




ic*y-JBV a^-db + ac 




a*y2«t/« a6-62-.a<5 + 26c-c2 




aV-ajV a6-&2 + 6c 




a^-y* -ac+6c-c* 




2cV-acV -ac + &c-c* 




ibY-^ 




a^-ays 




JC2/6-^ 




JC2/6-y« 




25. -l + 6)6-362 + 36S-6*(-6 + 2&«-&8 




6-62 




-262+363 




-262 + 263 




68-6* 




68-6* 



26. a + 6-c-d)a2-2ad+26c-62-c2 + (P(a-6 + c-i 

a2+a6-ac-a(i 



-a6-62 + ac-a(i+26c-c2+(i2 
-a6-62 + 6(;+6<2 

OC+ 6c- 6d- (k2- c2+ cP 
«c + 6c-c2-c(i 



-ad-6(i + cd+(P 
-ad-hd+cd+cP 
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-- 

- 3c*» - jrj/a? - OSS? 

088^ + 2/58* + a* 

aa8^+ya?+a? 

-oiy+yio 

0^2^ +yW 
a;'2^+a;^y^ 

-a:«/ + 2/W 
-a^y»-2c8y8 

jcSj^ + ylO 

29. p - g + 3r)2?*+^g+ 2j9r - 23* + 7gr- 3r2(2? + Sj - f 

22?g -^r - 2g' + Iqr 

-jpr + gr-Sr^ 
-;)r + 2r-3r2 
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aPb^ + a^¥ + a^ft* + a^b^ + a%^ 



xhj 






t-ajy 


ra«^^ 




• 


sfif- 




HacV" 












-icYh 








ajy- 
ajy- 






•xy'^+l^ 






6a^-6a?+4a; 

4a;3 + 6x2 + 4fl8 
4acS + 6x*+4a5 
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a-3)a5-243(a* + 3a5+9a2 + 27a + 81 



3a* 


-243 








3a* 


-9a3 


-243 








9a3. 






9a8 


-27a« 


243 








27a2- 








27a2- 


81a 








81a- 


243 




x + 4)a;'-5a;*- 


81a- 


243 


35. 


-46a;- 


-40< 




1 


a;S + 4a;2 










-9a;2 


-46a; 








-9a;2 


-36a; 

-10a;- 
-10a;- 


-40 
-40 



34. ifc5-l)FO-Jk(3k7 + jfe* + jfe 



F-ik 
Jk'-jfc* 



A;*-ik 
ifc*-ik 



36. 2a; - 3a) 48a;' - 76aa;2 - 64a2x + 105a' (24a;2 - 2ax - 35a2 

48a;'-72aa;2 

-4aa;2-64a%5 
- Am^ + 6a%c 

-70a^ + 105a? 
-70a2a;+105a' 

37. 3x»-4x + 5)18a;*-45a;'+82a;8-67a; + 40(6a;?-7x+8 

18a;*-24fl;3 + 30a;2 

-21a;' + 52a;2-67a; 
-21a;' + 28a;a_35a. 



243;* -32a; 4- 40 
24a;2 _ 32a. + 40 
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38. 2a!-3a)16K*-72aV + 81a*(8a;3 + 12aa2.18^2a..27a8 
16»* - 24aa3 



24aa;8-72aV 
24aa8-36a^ 



-36aV+81a* 
-36aV+64a3aj 

- 54a*B + 81a4 
-54a*B + 81a* 

39. 3a; + 4a)81«*-256a*(27a?-36aa;'» + 48a^-64a5 
81a:* + I08aic» 



- 108aa« - 256a* 



144aV-256a* 
144ki2jB2 + 192a3a; 

- 192a»a; - 256a* 
-192a3a;-256a* 

40. a«-52)2a3 + 3a26-2a6«-363(2a + 36 
2a8-2a63 



3a26-36» 
3a26 - 3&» 

41. a;*--a^a:? + 2aa:*-a^-2a8(a; + 2a 
jc'-a^ 

2aa;2-2a* 
2aa2-2a« 



42. a2 + 362)a* - a262 - i26*(a« - 46* 
a* + 3a262 

-4a262-12&* 
- 4a262 - 126* 
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43. a;2 + 3a; + y)a5*-9a5*-6iry-y2(a5*-3a;-y 
o^^ + Sac' + x^y 

- 3jc5 - ^ - 9x^ - 6xy - y^ 



-xhf- 3x1/ - y* 
-xhj- 3x1/ - y* 

44. x^ - 3x1/ + 2^2)^4 _6a5y 4. 9a^2_4y4(aj2_3a^_ 2^2 

x*-3x3t/ + 2xV 

-3x3y + 7x22/2 -42/* 
- 3x3y + 9x V - 6xy5 

-2xV + 6x^-4y* 
-2x2y2 + 6xt/3-4i/* 

45. x-3y)x*-81y*(x3 + 3x22/ + 9xy2 + 27i/3 
«*-3x3y 

3x32/ -r 8I2/* 
3x3y-9xV 

9xV-8l2/* 

»x2y2_27jB2/8 

27xy5-81y* 
27x^ - 81y* 

46. a-26)a*-166V+2a26 + 4a52+8J3 
a*-2a36 



2a»6 - 16&* 
2a86- 4^262 



^/ 



4a262_i664 
4^252 _ Softs 

8a6S-166* 
B 
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47. 3a + 26)81a« - \%h^{%W - I8a^b + ISaft^ - 863 



64a^h - 166* 
54^36 - 36a262 



36a262_i66* 
36a262 + 24a63 

-24a63-iej4 
-24a63~i66* 

48. 2a; + 3y)16a^-81y*(8x?- 12x2^ + 180^2.271/3 

16x* + 24»3y 

-24a8y-8l2/* 
-24cSy-36x2y2 

36a;V-8l2r* 
36x22/2 + 543.2^ 

- 54x2/3 - 8I2/* 

- 54x1/3 -81y* 

49. (i + 26 + 3c)3a2 + 8a6 + 462 + i0ac + 86c + 3c2(3a-j-26 + c 

3a2 + 6a6 + 9ac 



2a6 + 462 + ac + 86c 
2a6 + 462 + 66c 

ac + 2hc + 3c^ 

50. a2f2ax + 4x2)a* + 4a2x2+16x*(a2-2ax + 4x2 

a* + 2a3x +4aV 

-2a3x +16x* 
-2a3x -4a2a;3-.8ax3 

4a2a;2 + 8ax3 + ia'».!* 
4a2x2+8ax3+iar* 
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52. 16«2+4icy + y2)256ic* + 16a;Y+y*(16x2-4xy + y* 

256a:* + 64a:3y +16x8^2 

-640^ +y* 

16x2y2 + 4iC^ + y4 

16x^*+4a^ + y* 

53. a? + x--y)a:^+a!*y-a?y2 + a?-2a5y2+yS(jj2^35y_^2 , 

jc*y - xV + a^ - 2a:y2 + y^ 

- 5c3y2 _ jpy 2 ^ ^ 

-x^-aM^^ + y* 
54. a;-a)ax' + 3a^2-2a3a;-2a*(aa2+4a2a;+2aS 

oa? - a V 

4aV-2a^ 55- a + a;)a*-x'(a-» 

2a%-2a* -ax-x^ 

2a^-2a* -ox-ac* 

56. 2a; + 3y+«)2ac^+xy-3y'-4y»-a»-«2(x-y-« 

- 2aw/ - 3y^ - 4y« - 2x2- «* 

- 2xy - 3y2 - yz 

- 2x8 - 3y» - a? 

- 2x8! - 3y« - a* 
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57. l + 6a;+a;2)2 + 9a + 14x3+3x*(2-aj + 3»2 
2 + 10a; + 2a^ 



-a- 


-2x24 


14x8 




-X- 


-5x2- 


X3 






3x2 + 


15x3 + 


3x* 




3x2 + 


15x8 + 


3x* 



58. 3 -5x+7x2)12~38x+82x2-112x? + 106x*- 70x^(4" 6x + 8x2- 10x3 

12-20x + 28x2 



-18x + 54x2.xi2x8 
-18x + 30x2 -42x3 

24x2- 70x3 + 106aJ» 
24x2_40a^^.5gjB4 

-30x3 + 50x*-70x* 

- 30x3 + 50x* - 70x» 

59. a5*-X^ + x2y2_j^^^)aj6^^(g5^y 

x* - x*y + x3y2 - x^ + xjf* 
x*y - x3i/2 + x22/8 - xy* + J^ 

X*y - X3y2 ^ /g2^ _ jpy4 + y5 

60. ax + xy + a5 + 6y)a2x?-a2&^-x^24.52y2(^.g5y_^^5y 

a^ + ax2y + a25a; + a&cy 

- ax2y - a26x - aftxy - a262 - y^ + JSj^ 

- ax2y - x2y2 _ aJim^ - 6xy2 

- a26x + 6xy2 - a262 + 52^2 

- a^ftx - oJxy - a262 _ a62y 

oftxy + 6xy2 + ohh^ + 52^1 
a&cy + &xt/* + a62y + 52^2 
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XV. 



I. x?*-aa; + c)aJ*-(a2-6-c)x*-(6-c)aa+6c(x2+aa; + 6 



aa?-aV+acx 
5a^-a5a;+6c 



- (Z + m)i/^ + (Zm + Zn + mn)y - hwn, 

- (Z + m)y* + (Zn + mn)y 

Zmy - Zmn 
hfiy - Imn 
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3. a^ - mx^ + nx +T)a^ - (w - (;)iC* + (n - cm + d)ic3 + (r + en - dm)x* + 

(or + dn)a; + dr(^ + cx + d 
a^-wiaj*+na^+rac2 



«c* + (d - cm)a? + (en- dm)jff^ 
ta^ - cma? + cno^ + crx 

da^-dma^+dnx + dr 
da? - d7na? + dnx + dr 

4. x^-\-fix-4)a^ + (5+a)s?''{4-ba + b)iii?-(4a + 5b)x + 4l{Qi?+ax-'h 
a5*+6a:?-4a52 

(KB* + (5a - 6)x* - (4a + 56)a 
aa5^ + 6<wc*-4aa; 



-6a^-56a; + 46 
-Ja^-56a; + 4ft 

5. x^-{a + c)x + ae)s^-(a + b + e+d^sfi + ((ib + ae+ad+he+hd'¥cd)3? 

-{ahe+ahd + acd+hcd)x + dbcd{3?''(J)'^d)x+bd 
X* - (a + c)a:^ + dcs? 

'-{b + d)a? + {ab + ad + bc + bd + cd)3? 

'-(]b + d)a? + {db + ad+bc+cd):i?''((ibe+aed)x 

Ida? ''(abd + bcd)x+ abed 
bd3i?-((ibd + bcd)x+<ibcd 



XVIIL 

1. (x'-aa;)-(&J5-a&)=a:(a;-a)-6(a;-a)=(a;-6)(a5-a). 

2. (a6+aa;)-(6a; + a;2)^^(5^2.j_jp^j^3.^_^^^_jpj^j^jpj^ 

3. {bc+by)-{cy + y^^b{c+y)-y(c+y)^{b'--y)(c+y). 

4. (6m+ mn) + (ah+an) ^m(b + n) + a(6 + »j=(a+ m) (6 + n). 
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6. (a6«-a6y) + (ate-afy)=a6(a--y) + cd(a--y)=(a6+cd)(a;--y). 

7. ((kix?+(Znia^)~(c»a5y+mny')=(fa;(cx+my)--ny(cx+my) 

= ((XB + my) (dac - ny). 

8. (a6ca;-62(fec)-(acdy-6d^)s=6jc(ac-6(J)-dy(ac-6d) 

a= (oc - 6i) (6x - dy). 

XXVI. 

17. (a2-2ac+c2)-(62+26(i+(^=(a-c)2-(6 + d)2,etc. 

18. a2 - (62 _ 26c + ^=-€? - (6 - c)^, etc' 

19. (a^+2j»y + y2)-»* = (a+y)2-a?, etc. 

20. (a2-2a6 + 62)-(m2-2mn + n2)=(a-6)2-(m-n)2,etc. 

23. l-(a2-2a6 + 62)=i-(a-6)2,etc. 

24. l-(a2-2xy+y2)=:i_(x-y)2,etc. 

25. ac?-(^+2t/58+«2)=flc2-(y + »)2,etc. 

26. a2 - (462 - 126c + 9c2) =a2 - (26 - 3c)2, etc. 

29. (a2-2a6 + 62)-(c2 + 2ci+(i2)=(a-6)2-(c+(i)2,etc. 

30. (a2-2ac+c2)-(62-26(Z+(i2)=(^_^)2»(5.^^etc. 

31. 3aa;(aV-9)=3aa;(aa; + 3)(ax-3). 

XXVIL 

11. a^-^=(x'+y')(a?-^=(a+y)(«2-{By+y2)(a.-y)({B«+a5y+y2). 

12. ai8-l«(»8 + l)(x8-l)=(«+l)(a2-«+l)(a;-l)(a2+a;+i). 
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13. a6-.64 = a«-2« = (a3 + 23)(a3-23) 

=(a + 2)(aa--2a + 4)(a-2)(a2 + 2a + 4). 

14. 729-i/« = 3«-t/8 = (33 + ^(33-1/3) 

= (3+y)(9-3y + y2)(3-i/)(9 + 3y + 

XXX. 

1. 6 + 4-5-3 = 2. 

2. 6 + 3-5-4 = 0. 



3. 18 + 12-5-8 = 17. 

4. 3x11-2x1 = 33-2 = 31. 

5. 10x2 = 20. 

6. 12 + 3x7 = 12 + 21 = 33. 

7. (12 + 3)(4 + 3) = 15x7 = 105. 

8. 12 + 12 + 3 = 27. 

9. (25 + 3)-r(6-4) = 28-T-2 = 14. 

0. 6x5x4 = 120. 

1. 6x5x7 = 210. 

2. 6x3x9x9 = 145a 

3. 6x5x1x1 = 30. 

4. ^5x5 = 5. 

5. ^^^^=^ = 3. 

6. (Vx)2=(2)» = 4. 

7. (Vx + 6)2=(2 + 5)« = 49. 

8. V5x5x4 = n/IOO = 10. 
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19. V2x6x4x3 = VI44 = 12. 

20. (36 + 25 + 3)-T-(4 + 9 + 3) = 64-Hl6=4. 

21. 18 + (8-3)2=18 + 25 = 43. 

22. {6-(5-3)}{6-(4-3)} = 4x5 = 20. 

23. (6-5-3)2+(6-4 + 3)2 = 4 + 25 = 29. 

24. 3 X 33 + 4 X 10* = 1536 + 40000, etc. 

25. 3x12 + 72 = 3 + 49 = 52. 



XXXI. 

1. 3x3x2xl-33 + 23 + l3 = 18-27 + 8 + l«0. 

2. 33 + 23-53 + 3x3x2x5 = 27 + 8-126 + 90 = 0. 

3. (a2+2ac + c2)-(a2 + c2) = 2ac 

4. sc?+y2-(a;8-2a3y + ^ = 2a:y. 

5. (a2+2a6 + 62)a-(a2+2a5x+6V) = (a2+62)a;-a2-6V. 

6. Multiply 2x-mhjx + 2m; the result is 2«2 + 2mx - 2m2. 
Multiply 2a; + n by » - 2n ; the result is 2»2 « 3,^ « 2n^. 
Then multiply the two results together. 

7. ar+6)acr3 + (6c + (wOr2+(6(i+ae)r+&e(cr2+(lr+« 

acr3 + 6cr2 



iidi^+(hd+ae)r 
adr^ + 6dr 

aer+6e 
aer+be 

The divisor = 10 + 1, or 11 ; the dividend = 1000 + 200 + 20 + 1, or 
1221 ; the quotient =100 + 10 + 1, or 111 ; and 1221 +-11=111. 
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8. Multiply a + 6 + c by a + 6-c; the result is (a+6)*--c2, or 

Multiply c + 6-a by c + a-6; the result is c^- (a- 6)*, or 

Then (2a6 + a^ + 6^ - c^) (2a6 - a* - &« + c^) = (2a6)2- (a2 + 62_^2)a 
«4a262-a*-6*-c*-.2a262 + 2a2^ + 262c2 
«-a*-6*-c* + 2a262 + 2a2c2 + 2W. 

9. (a+i)(d+c)-(c + d)((J+a)-(a+c)(d-(i) 

10. + (4-16) + {16-(0 + 6)} + {12-(0 + 6)}2 

= -12+10 + 62= -2 + 36 = 34. 

11. {4-3 + 2-l}{4 + 3-2-l} = 2x4 = 8; 

and 16-9-4 + 1 + 2x2 = 8. 

18. (ac-a(i-6c + 6d)-(6c-6(i-ac + ad) = 2ac-2ad-26c + 26i. 

19. aft+ay + 6aj+jcy + aj-y + aa5-6y+(ia; + ay = eta 

20. (flc2 + 3aj+2)-(a;2-3a;+2) = 6a;, etc. 

21. aa;-6y+«-y + aj2-a^+a6-ay-6a;+a:y, etc. 

22. (6a:2 + 20aj + 16) - (6x2 - 28x + 16) = 48aj, etc 

23. 2ma;-3wy+aj+y + 4ma;+4na-4my-47iy + ma+ny = etc. 

24. {c2 4. 1^2 + j^ + 2icy + 2aa + 2i/a? + 02 + 1^2 + 22 

= (a:2 + 2icy + y2) 4. (^2^.2^55 + 22) 4. (aj2 + 23jj5^ j^ 

«=(a;+y)^+(y+»)^+(a;+»)^. 

25. 4a2+6ac-4a5 + 6a6 + 96c-662 = 4a2+6ac+2a6 + 95c-6&2. 

A <^~<^ 63-15 _48_q 
^^- c(i+« "^ 15 + 1 ""le""*' 

(6c-(wi)(6(i-ce) = (35-27)(21-6) = 8x16 = 12a 

62-c2 ^ 49_25 ^24^ 
c+d 5+3 8 

(r»-c«» = 36-.58 = 243-125 = 118. 
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27. 0-0 + 28 + 13 = 8 + 1*9. 

28. 48 + 4-8 = 44. 

29. (l-2-3)2 + (2-l-3)2 + (3-l-2)«=(-4)« + (-2)2 + = 16 + 4 

=20. 

30. (l + 2-4)2 + (l-2 + 4)2 + (2 + 4-l)2 = (-l)2 + (3)« + (5)« 

= 1 + 9 + 25=35. 

31. (-l + 2)2 + (2-3)2 + (-l-3)«=(l)2 + (-l)2 + (-4)» = l + l + 16 

= 18. 

32. Let X and y be the numbers ; then (ac^ - ^ -^(a; + y)=x - y. 

33. Let JB and y be the numbers ; then (as + y)(a5 - y)=ai* - y*. 

34. Let aj and a: + l be the integers; then (x+a + l)^=4x*+4fl5 + l 

=4a<a; + l) + l. 

35. Let as and as +2 be the two even numbers ; then a; + 1 is the odd 

number between them ; and (ac + as + 2)*=4a^ + 8a5 + 4=4(a5 + 1)*. 

36. Let as and y be the parts ; then x+y=2 ; 

and 35* - y*= (as + y)(x - y) ; therefore as* - y*= 2(a5 - yX 

37. Let as and y be the parts ; then as + y=50 ; 

and as* - y^ = (as + y)(a5 - y) ; therefore a* - y*= 50(as - y). 

38. Let as and y be the parts ; then ac+y=n ; 

and flc^ - y^= (a + y) (a - y) ; therefore as^ - y*= w(x - y). 

39. Let X and a; + l be the numbers; then a;(as + l)+a5^+(as + l)* 

=a2+a: + {g2^.j52 + 2as+l=3a^ + 3a;+l=(a; + l)8-x3. 

40. Let a; - 1, a;, as + 1 be the three numbers ; then (as - 1)' + as' + (as + Xf 

=x5-3x2 + 3x-l + a:5 + a:5 + 3a^ + 3a; + l=3x' + 6x=3(i)^^'^. 
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XXXIL 

1. 7iC-5x=ll-5; 2aj=6; a;=3. 

2. 12a5-8iC=15-7; 4a;=8; aj=2. 

3. 236x-97a;=564-425; 139a;=139 ; «=1. 

4. 5a;-3a;=7 + 7; 2aj=14; aj=7. 

5. 12x-8x=9-l j 4a;=8; aj=2. 

6. 124a;-112a;=43-19; 12x=24; a;=2. 

7. 505-205=27-18; 3a;=9; »=3. 

8. 12a5-7a = 146-125; 5a; = 20; a = 4. 

9. 14a;-ac = 80-26; 6x = 54; » = 9. 

10. -3a;-a=-83-133; -4a;= -216; 4a; = 216; a; = 54 

11. -3x-5a;=-3-13; -8a; = -16; 8a; = 16; a = 2. 

12. 9a; -12a; = 100 -127; -3a;=-27; 3a; = 27; a; = 9. 

13. -5x + 4a; = 6-15; -a!=-9; a«=9. 

14. 3a;-7» = 6 + 22; -4a; = 28; 4a;=-28; a=-7. 

15. 4a;-12a;=-16-8; -80; = -24; 8x = 24; x = 3. 

16. 5x-3x + 7=4x-6x+35; 4x = 28; x = 7. 

17. 6x-18 + 8x + 15x-21 = 10x-4-16x + 35; 35x = 70; x = 2. 

18. 9x-15x+18 + 30 = 0; -6x=-48;x = 8. 

19. 12x-45x-15 + 42-48x + 783 = 0; -81x=-810 ; »-10. 

20. x-28x+77 = 14x-70-152 + 19x-61; -60x=-360; x = 6. 

21. x2+4x-21 = x2-20x + 75; 24x = 96; x = 4. 
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22. ic2 + 4x--96 = x^-5x-6; 9x = 90; a: = 10. 

23. 9a;-a2_i4 + a52_2a;-l5-2a; + 2 + 12 = 0; 5a: = 15; a; = 3. 

24. 2a;2 + 3a;-35 = 36-17a; + 2a:2 + 229; 20a;=:300; a; = 15. 

25. 21-32a; + 12x2 = 12x2_i7a; + 6; -15a;=-15; » = !. 

26. 14-a;-5a;2 + 5x + 30 + 20-29x+5x2 = 45a;-76; -70a;=-l40? 

a; = 2. 

27. a24.i0a;+25-16 + 8a;-a;2 = 21a;; -3a;=-9; aj = 3. 

28. 5x2-20x + 20 + 7aj2-42a; + 63 = 12x2_85a; + 133 + 42; 23a; = 92; 

jc = 4. 

29. 9aj2 - 102a; + 289 + IGx^ - 200a; + 625 - 25x2 + 290a; - 841 = 1 ; 

-12x = -72; x = 6. 

30. ai2-4a;-45 + ai2 + 2x-80==2x2-llx-21-113;9x=:-9;«=-l. 

XXXIII. 

1. Let % be the number ; then 2x+ 14 = 154 ; » = 70. 

2. Let X be the number ; then 4a; + 16 = 188 ; x = 43. 

3. Let X be the number ; then x + 46 = 3x ; x = 23. 

4. Let X be the smaller number ; then 3x is the greater number ; and 

16-x = 30-3x; 2x = 14; x = 7; 3x = 21. 

5. Let X be the first p^rt ; then x- 10 is the second; x-18 the 

third; x - 24 the fourth ; andx + x-10 + x-18 + x-24 = 92; 
x = 36, etc. 

6. Let X be the greater number ; then 20 - x is the smaller number ; 

and3(20-x) + 5x = 84; x = 12, eta 

7. Let X be the father's age in years ; then 80 - x is the son's age ; 

and 2(80-x) = x + 10; x = 50, etc 
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8. Let % be the age of the eldest; then x-20 is the age of the 

youngest ; and » = 3(aj - 20) ; x — 30, etc. 

9. Let % be the sum in pounds ; then a; + 24 - 80 = 80 - oj ; ac = 68. 

10. Let X be the price of a yard of cloth in shillings ; then 2a; is the 

price of a yard of silk ; and 30x + 80a; = 66 x 20 ; a; = 12, eta 

1 1. Let X be the number ; then 2x+ 24- 80 = 100 - a; ; a; = 52. 

12. Let X be A's share in pounds; then B's share is 280 -a;; (7s, 
, 260-a;;D's,220-a;;anda;+280-a;+260-a;+220-a;=500; 

X = 130, eta 

13. Let X be the number of children ; then there are 2a; women and 

4a; men ; and a; + 2x+4a; = 266 ; a; = 38, etc. 

14. Let X be B's share in pounds ; then A's share is a;- 100, and O's 

isa;+270; and a; + a; -100 + a; +270 = 1520; a; = 450, etc. 

1 5. Let X be the greater ; then a; - 8 is the less ; and 4(a; - 8) =2a; + 10 ; 

a; = 21; a;-8 = 13. 

1 6. Let X be what each had at first in pounds ; then 3(a; + 5) = 1 1 (a; - 5) ; 

a; = £8, 15s. 

1 7. Let X be A's age ; then x - 58 is B's age ; and x - 60=50 - (x - 58) ; 

X = 84, etc. 

18. Let X be A's age ; then x - 34 is B's age ; and x - 50=40 - (x - 34) ; 

X = 62, eta 

19. Let X be the share of a daughter ; then 2x is the share of a son ; 

and 3x + 4x + 500 is the share of the wife ; 
then3x + 4x+3x + 4x + 500 = 7500; x = 500, etc. 

20. Let X be the number of gallons in the vessel at first; then 

x+42 = 7x; x = 7; and 42 + 7 = 49, the number of gallons 
that the vessel held. 
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21. Let X be the number of pounds A has ; then B has a; + 10 ; C has 

05 + 05+10; andaj+05 + 10 + aj+a; + 10 = 76; 05»14,eta 

22. Let a; be the greater ; then as- 14 is the less ; and x+05- 14 = 48 ; 

06 = 31, etc. 

23. Let X be the number of pounds won by A ; then 72 + a; = 3(52 - a;) ; 

a: = 21. 

24. Let X be one of the parts ; then 84 - a; is the other ; and 

3a; = 4(84-a;); a; = 48. 

25. Let X be one of the parts ; then 90 - x is the other ; and 

4fl; = 5(90-a;); aj = 50. 

26. Let X be the greater part ; then 60 ~ as is the less ; and 

a; = 60-a; + 24; aj = 42. 

27. Let X be the greater part ; then 84 - x is the less ; and 

a;-36 = 84-a;; aj = 60. 

28. Let X be one of the parts ; then 20 - 05 is the other ; and 

3a; + 5(20-a;) = 84; a; = 8. 

29. Let X be B's age ; then 2x is A*s age ; and 2a; -22 = 3 (a; -22) ; 

a; = 44; 2a; = 88. 

30. Let X be the number of years ; then 30 + a: = 2 (6 + a;) ; a; = 18. 

31. Let X be B's age ; then 2a; is A's age ; and 2a;- 20 = 3(a;- 20) ; 

a; = 40. 

32. Let X be B's age ; then 3a; is A's age ; and 3a; + 19 = 2(a;+ 19) ; 

a; = 19. 

33. Let X be the number of years ; then 50 + a; = 42 + 3a; ; a; = 4. 

34. Let X be the number of guineas ; then a: +48 is the number of 

half-crowns; and, expressing all the quantities as sixpences, 
42a; + 5(a;+48) = 100x40; 47a; = 3760; x = 80. 
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35. Let X be the number of shillings ; then 41 - a; is the nnmber of 

half-crowns ; and, expressing all the quantities as sixpences, 
2a; + 5(41-a;) = 74x2; -3aj=-57; a: = 19. 

36. Let X be the number of shillings ; then 300 - a; is the number of 

fourpennj pieces ; and, expressing all the quantities as four- 
penny pieces, Zx + 300 - as = 700 ; x = 200. 

37. Let x be the number of moidores ; then 05 + 3 is the number of 

sovereigns ; and 27x + 20(a; + 3) = 50 x 20 ; 47x = 940 ; jb = 20, 

38. Let X be the number of shillings ; then 6a; is the number of half- 

crowns ; and, expressing all the quantities as sixpences, 
2a; + 30a; = 1696; a; = 53. 

39. Let a; be the number of sovereigns ; then 2a; is the number of 

shillings, and 3a; the number of pence ; and, expressing all the 
quantities as pence, 240a; + 24a; + 3a; = 1335 ; a; = 5. 



xxxy. 

2. a*--6*=(a2-62)(a2 + 62). 

^. a^-a^={a+x){a-x); (a - a;)' = (a -a;) (a -a;). 

4. a^ + oi? = (a+x){a^-ax+iii?); (a+a;)3=(a+a;)(a+a;)(a+a;). 

5. 9ai2-l=(3a; + l)(3x-l); (3a; + l)2 = (3a;+l)(3x+l). 

6. l-25a2=(l + 5a)(l-5a); (1 - 5a)2 = (1 - 5a) (1 - 5a). 

7. x^-y^=(x+y){X'-y); (x+yy=^{x + y)ix+y); 

x^ + Zxy + 2y^==(x + y)(x + 2y). 

S, (x?-y^={x+y)(x-y)i a?-f = (x''y){a?+xy + y^; 
x^ -'7xy + 6y^ = {x- y) {x-6y). 
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II 



9. a^-l = (aj-l)(x+l); a:5-l = (a;-l)(a2+aj + l) ; 
{c2+a;-2 = (a;-l)(a; + 2). 

10. l-a2 = (i-a)(l+a); l + aS = (l+a)(l-a+a2) ; 
a2 + 5a + 4 = (l+a)(4 + a). 



XXXVL 



I. 6906)10359(1 
6906 



3453)6906(2 
6906 



/. H. 0. F. is 346a 



2. 1908)2736(1 
1908 



828)1908(2 
1656 



252)828(3 
756 



72)252(3 
216 



/. H. 0. F. is 3a 



36)72(3 
72 



3. 49608)169416(3 

148824 



20592)49608(2 
41184 



8424)20592(2 
16848 



3744)8424(2 
7488 



.•. H. 0. F. is 936. 



936)3744(4 
3744 



C 



34 
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4. 40115)126025(3 




120345 




5680)40115(7 




39760 




355)5680(16 




355 




2130 


/. H. 0. P. is 355. 


2130 


5. 1581227)16758766(10 


» 


15812270 





946496)1581227(1 
946496 



634731)946496(1 
634731 



311765)634731(2 
623530 



11201)311765(27 
22402 



87745 
78407 



9338)11201(1 
9338 



1863)9338(5 
9315 



\ H. a F. ia 2?.: 



23)1863(81 
184 

23 
23 
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6. 35175)236845(6 
211050 



25795)35175(1 
25795 



9380)25795.(3 
18760 



7035)9380(1 
7035 



2345)7035(31 
.-. H. 0. F. is 2345. 7036 



XXXVII. 

I. iB"+7a;+12)aj2+9a;+20(l 
ac2+7a;+12 



2x + 8- 
Divide by 2; x+4)a:»+7a;+12(x+3 

a^+4a; 



3a; + 12 
3a: + 12 



2, iB«+12aj+20)a;2+14a;+40(l 

ac2 + l2a; + 20 



. 2a; + 20 
Divide by 2; a;+10)x*+12x+20(a;+2 

a;2+10a; 



2a; + 20 
2a; + 20 
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.^x. 



3. x2-13x + 42)x2-17x+70(l 

a;*-13x+42 



-4x + 28 
Divide by 4 and change signs ; x-7)a;2-13x + 42(x-6 

x*-7x 



--6X+42 
-6x + 42 



4. x2 + 5x-84)x2+21x+108a 
x2+ 5x- 84 



16X+192 
Divide by 16; x+12)x2+5x-84{x-7 

x2+12x 





-7x- 
-7x- 


-84 
•84 


3)x«4 
x2- 

»+2y 


-X- 

•3x 

4a;- 
4x- 




5. 


x2+x-12)x«-2x-3(l 
x*+x-12 


6y«0 
6y» 






-3x + 9 
Change signs and divide by 3 ] 

x2+5xy+6y')x2+6xy + 9y2(l 

xy+Zy^ 
Divide by y; x+3y)x2+5xy + 

x2+3xy 

2xy4 
2xy4 


12(x+4 

-12 
-12 


6. 
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7. a;2 _ 6xy + 82/^ a;2--8a;y + 161/2(1 

x2-6iBy + 8t/2 



Divide by 2y and change signs ; as - 4y) a;^ - Casy + 8y' (x - 2y 

a^-4acy 



-2icy+82/' 
-2a^ + 8i/2 



8. x2- 13052/- 30y2)»2-18icy+45y2(l 

a;2 - ISajy - 3(y 



Divide by 5y and change signs ; x - 15y)a;' - ISasy - 30^ (a; + 2y 

x2 _ X5a5y 



2a:y-30y2 
2a:y-30y* 



9. a!2-.2icy + y^a:'-t/8(a;+2y 

jc3-2a;^ + an/* 



2a;^-a!2/*-j/' 
2xV-4a;y^ + 22/» 

3x2/2_32^ 
Divide by 3y* ; » - y){c2 - 2iry + ^(a - y. 

10. 03 +2/3)x8 + 30% + 30:^2 +2/8(1 
0:5 +2/3 



3o% + 3o:y2 
Divide by 3o:y ; «+y)x3+^(o;?-ay + y'. 



38 KE V TO ELEMENTAR Y ALGEBRA. 

II. »2 _ 2x2/ + 2^2)^4 _2^(aj« + 2xy + 3^2 

%^y - jc*y* - y* 

3x2^8 -2aJ2^-y« 
3xV-6a^ + 3y* 

Divide by 4^* ; ac - y)a^ - 2xy +i/*(a; - 2^ 

Divide by - 2^ ; x^-y^o?- ^(x 

Divide by 2^ ; as - y)x* - ^(x + y. 

13. a5^+2x2/ + 2/^x*-^(x*-2x2/ + 3y* 

a*+2x^+x^ 

-Sx'y-xV-y* 
- 2x^ - 4x^2 - 2x^ 

3x2y« + 2x^-y« 
3xV + 6xy3 + 32^ 

- 4x|^ - 4t^ 
Divide by -4^; x+y)x2 + 2xy+y®(x+y. 

14. a2-62 + 26c-cV + 2a6 + 62-2ac-26c+c2(l 

a2-&2 + 26c"-c» 



2a6 + 262-2ac-4&c + 2ca 

Divide by 2; a6 + 62-.ac-26c+c2 = (a6-ac) + (6*-26c+c^ 

= a(6-c) + (6-c)2. 
Divide by 6-c; a + 6-c)a2-62 + 26c-c2(a-6 + c 
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15. Multiply the second expression by 3 ; 

12x2 + 7a^ + 2^2) 84x2 + 9jcy - 32^(7 

84a;2 + 49a5y + 7^ 

-40xy-10y2 
Divide by -lOy; 4x + y)12x2 + 7a^+y2(3x+y. 

16. Multiply the second expression by 2 ; 

6x? + xy - y2) 78a.2 _ 44ajy + ey«(i3 

78x2 + 13xy-13y2 

-57xy + 192^2 
Divide by -19i^; 3x-y)6x2 + xy-y2(2x+y. 

17. Multiply the second expression by 3 ; 

15x2 - 8xy + y2) 120x2 - 9xy - 3y2(8 
120x2 -64xy + 8y2 

55xy-ll2^ 
Divide by lly ; 5x - y) 15x2 _ 8xy + y2(3x - y. 

18. X* + X8-4X2 + X+1)X»-5X8 + 5X2-1(X-1 

x^ + x*-4x' + x2 + x 



-x*-a?+4x2-x-l 
- X* - x' + 4x2 - X - 1 



19. aJ*+4x' + 16)x*+aJ*-2x8 + 17x2-10x+20(x + l 

x* + 4x3 + 16x 



x*-6x3 + 17x2-26x + 20 
aj* + 4x2 + 16 

-6x8 + 13x2-26x+4 
Change the signs of the remainder, and multiply the divisor by G ; 
6x3 - 13x2 + 26x - 4) 6x* + 24x2 + 96(x 

6x* -13x8 + 26x2 -4x 



13x8-2x2 + 4x + 96 
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Multiply the remainder by 6, and continue the division ; 

78a;3-l2x2 + 24aj+576(13 ' 
78ic3- 169x2 + 338a; -52 



157x2 -314a; + 628 
Divide by 157 ; x^- 2x + 4)6a?- 13xa + 26x- 4(6x- 1 

6x3-12x2 + 24x 



-x2 + 2x-4 
-x2 + 2x-4 



20. x* + xV + 2(*)** + 2x8y+3x?y2 + 2x^+^(l 

X* +xV +2^ 

2x8y + 2xV + 2x^ 
Divide by 2xy ; x^ + ^y + i/2)a4 + xV + ^(x^ - xy + y2, 

21. x^-6x* + 9x2-4)x^ + x*-2x* + 3x2-x-2(l 

^ -6x* + 9x2 -4 



x*+4x*-6x2-x+2 
x» + 4x*-6ai2-x+2)x^-6a^ + 9x?-4(x-4 

x^ + 4x**-6x3-x2 + 2x 



-4xS-6x* + 6x3+10x»-2x-4 
-4x*-16x* + 24x2 + 4x-8 

10x* + 6x3-14x2-6x + 4 
Divide by 2, and multiply the divisor by 5 ; 

6X* + 3x» - 7x2 - 3x + 2)5x6 + 20x* - 30x2 - 5x + 10(x 

5x6 + 3x*-7x3-3x2 + 2x 



17x*+7xs-27x2-7x+10 

Multiply by 5^ and continue the division ; 

85x* + 35x3 ^ i35aJ! _ 35a. + 50(17 

85x* + 51x3 - 1 19x2 -51x + 34 



- 16x3- 16x2+ 16x+ 16 
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Divide by -16; ^■{'Q?-x-\)h7^-^Z^''W-ZX'\-'l{^'-^ 

6ic* + 5a;'-6x^-5x 






22. Multiply the first expression by 2 ; 

6a8 + I9a*6 + 8a6« - 563) 30a* + 20a36 + Sa^ft^ + 12a63 - 66*(5a 

30a* + 95a86 + 40a262 _ sSoft^ 



- 75a36 - 32a262 + ziaJi^ - 66* 
Change the signs^ multiply by % divide by 6, and continue the 

division ; 
6a3 + 19a26 + Saft^ - 5*3) 150a3 + 64a26 - 74a62 + 1263(25 

150a3 + 475a26 + 200a6« - 12563 



-411a26-274a63 + 13763 
Divide by -1376; 3a«+2a6-62)6a3+19a26 + 8a62-563(2a + 56. 

23. Multiply the second expression by 5 ; 

15a;? - 14a;2i^ + 24at^* - 7^) 135ic3 + igsg^y „ joOxy^ + lOt/S^g 

135x3 - 126a;2y + 216x^2 _ 63i/3 
291a?^- 316x2^2 + 73^ 

Divide by y ; and multiply the divisor by 97 ; 
291x2 - 316xy + 732/2) 1455x3 - 1358x2y + 2328xt/2 _ 679^3 (5^; 

1455x3 - 1580x2y + 365xt/2 

222x2y + 1963xt/2 - 679i/3 
Divide by y ; multiply by 97, and continue the division ; 

21534x2+ 19041 Ixy- 658631/2(74 
21534x2 - 23384x2/ + 54021/2 

213795x2/ - 712652/2 
Divide by 712652/ ; 3x - 2/) 291x2 - 316x2/ + 73y2 (97x - 732/. 



42 KEY TO ELEMENTAR Y ALGEBRA, 

24. Multiply the second expression by 7 ; 

21a;2 - 83xy - 27x + 22^2 + 99y) 84a;2 - 245a^ -42a: - 231y8 + I54y (4 

84jc2 _ 332a5y J io8a; + 88y2 + 396y 
87a5y + 66x - 319^2 _ 343^ 
The remainder=87iw/ - 319^^ 4. ggj. _ 243^ 
=29y(3a; - lly) + 22(3a; - lly) 
=(29y+22)(3a;-lly) 
Bejecting 29^ + 22, which is clearly not a factor of the divisor ; 
3a; - lly) 21a;2 - 83a;y - 27« + 22^* + 99y (7a; - 2«^ - 9. 

25. 3a3 - 12a2 - <i% + lOoft - 262= (3^3 _ ^25) _ (12^2 _ y^ab + 26*) 

=a2(3a - 6) - 2(6a2 - 5a6 + 6*) 
=a2(3a - 6) - 2(3a - 6)(2a - 6) 
= (3a-6)(a2-4a + 26) 
Rejecting a' -4a +26, which is clearly not a factor of the 
second expression, we find the H. C. F. to be 3a - 6. 

26. 60a2 _ 75^35 4. 15jc2= 15(4a2 - 5aa; + a;2)=3 x 5(a - a;) (4a - a;) 

Of these four factors, 5 and 4a - x are clearly not factors of the 
first expression: but 3 is a factor of it: divide it by 3, and 
divide the result by a - a;. 

a - a;)6a3 - 6a2a; + 2aa;2 - 2a;8(6flt2 + 2x2 

.'.H. 0. F. is3(a-a). 

27. Divide the first expression by x, and multiply the result by 2 ; 

6a;2-a;-2)42a;2«52a;+i6(7 
42x2- 7x- 14 

-45X + 30 
Divide by -15; 3x- 2)6x2- x-2(2x+l. 

28. 3x3- 150x2 + a2x-5a3)6a^ + 29a2x2 + 9a*(2x + 10a 

6a;* - 30axS + 2a2x2 - lOa^x 

30axS + 27a2x2 + 10a3x + 9a* 
30axS - 150a2x2 + lOa^x - 50ti* 



177a2x2 +59a* 

Divide by 59a2 ; 3x2 + a2)3x3 - X5ax2 + a2x - 5a8(x - 5a* 
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29. a5*-^=(a^+y^(sc^-y*) 

.-.iB^+i^istheH. 0. F. 

3a Divide the first expression by 2 ; 

x8.+ ai2 + 7a; + 39)ic3 + 5iB« + 7* + 3(1 

{B'+a52+7aj + 39 



4a^-36 

Now4a^-36=4(x«-9)=4(a + 3)(a-3) ; and rejecting 4 and 
sc - 3, we have 

a;+3)xS+jB2+7a. + 39(ajj_2a;+13. 

31. 46a3a;+3aV-9ax5 + 6aJ*=a:(45a3+3a%;-9aic2+ga:8) 
ISa^a; - 8a5'-2a;(9a« - 4s^ 

Beserving the common factor a; ; 

9a2 - 4x2) 45^3 + 3^jij. « 9^ ^. ggj (5^ 

45a3-20ax> 



3a2a; +1100^ +6x5 
Divide by sc, multiply by 3, and proceed with the division ; 

9a2 + 3300? + 18x2(1 

9a«-4x2 



33aa;+22x2 
Divide by llx ; 3a+2a;)9a2-4x2(3a-2a; 
.% the H. 0. F. is (3a + 2ic)x. 



XXXVIII. 



1. a52+5a;+6=(x+2)(x+3); ai2+7x + 10=(a+2) (»+5) ; 

x2 + i2a;+20=(x + 2) (»+10). 

2. xs+4a;2-5)x8-3x+2(l 

x8+4a;2-5 

-4a;»-3a;+7 
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Change signs and multiply the divisor by 4 ; 

4a;2 + 3a;-7)4a^ + 16x2-20(aj 
4iK3 + 3a:2-7a. 



13iB2 + 7a;-20 
Multiply by 4, and continue the division ; 

52x2 + 28a; -80 (13 
52a;2 + 39a;-91 



-llOJ+ll 

Change signs and divide by 11 ; 

a- l)4iB2+ 32^-^7(43.4.7 

Hence a; - 1 is the H. C. F. of the first two expressions ; and 
since x-1 divides o^-v^-^-^Z exactly, it is the H. C. F. 
required. 

3. 2a;2 + a;-i = (2aj-l)(a; + l); a;2 + 5a; + 4=:(a; + 4) (x+i) ; 
x8+l=:(a;+l)(a52-a;+l). 

4. 2/'-y'-y+i==(y'-2/^-(y-i)=y«(y-i)-(y-i)=(y2-i)(i(-i) 

3i/-2y-l = (3y + l)(y-l) 

!/3-2/2 + y_l^y2(y_l) + (2,. 1)^(2,2+1) (y..l). 

5. a3-4a:24.9a._io)x3 + 2a;2_3a. + 2o(l 

a:3-4x2 + 9a;-10 



6a2-.i2a; + 30 
Divide by 6; ai*- 2a; +5) 03^4^.2 +93; -10 (a; -2 

a;'-2a;2+5a; 



-2a;2 + 4a._io 
-2a;2 + 4a._io 

Hence a;^- 2a;+ 5 is the H. C. F. of the first two expressions, and 
as it also divides a;' + Sx^ - 9a; + 35 exactly, it is the H. C. F. 
required. 
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6. a:3-7x2+16a;-12)3a^-14x2 + 16x(3 



7iB2-32a;+36 

Multiply the divisor by 7 ; 

7»2-32a;+36)7a3-49iB2 + 112a;-84(« 
7»'-32x2+36x 



-17a:2+76^_84 
Multiply by - 7, and continue the division ; 

119a;2-532x+588(l7 



12a;- 24 
Divide by 12; a;-2)7x2^32a.+36(7x-18 
Hence %-% which also divides 6a^ - 10»* + 7a; - 14, is the H. C. F. 

7, j/3-52/2 + iiy-l5)i/3_2^2 + 3y + 5(X 

i/3-5y^+lly-15 

4y2-8y + 20 
Divide by 4; 3/^-22/ + 5)y'-5y2 + iiy_15(y-3 

-3y2+62^_X5 
-32/2+6y-15 

Hence as ^ - 2y + 6 divides 2i/3 - 7y2 4. xg^ _ 15 exactly, it is the 
H. 0. F. 

XXXIX. 
II. 



a^ a^ a 



12. 



14m^ 14m% 2wia; 



21m^jp - 7m» 7w(3m^ - x) 3m^ - x 



•'' 3x2/2 -5x2i^ xy(3y - 5a») 3y-5a»* 



46 KE Y TO ELEMENTAR Y AL GEBRA. 



^' abc+hcy hc{a+y) be 

g 4ahi-\-6ahf ^ 2a\2x+Zy) a« 

8*2 -18^2 2(2a;+3y)(2a;-3y)"°2aj-3y 

12a52~6a6 6a6(26~l) 3a5 

^^' 862c-2c ^^20(26 + 1) (26-1) 26c + c 

c2-4a2 (c + 2a)(c-2a )_ c~2a 
^ * c2+4ac+4a*""(c + 2a) (c+2a)""c + 2a 

^^' 6x* + 5x22/2 5a2(a;2+y^"6* 

IQg-lOy _ 10(g-y) 5 

42c2_3a5y + 4y2 4(ic-y)(a;-y) 2ic-2y 

ax + by ax + by 1 

^^' 7a2x2 - 762^2=' 7 {ax + 6y) (ow; - 6y) "" 7flw; - 76y* 

6a6 + 8c(? 2(3a6 + 4c(0 2 

^^* 27a262x-48<^(i%;"°3x(3a6+4ci)(3a6-4crf)*9a6x-12cdx' 

xy-xyz^ xyjl-z) ^ ay 
^' 2as!-2aa52 2aa(l-«) 2a»' 

7(iyx»-7a5«y2 1dt^{^-f) ^ b^ 
^ 14a^bca? - I4a^bcy'^'" I4a^bc{a? - /) 2a%* 

5a:» + 45(?a;2 5x2(g7 + 9d) ^1 
^^' 10cx» + 90c(ix2'= I0cx2(a;7 + 9(i) "2? 

, 10a2 + 20a6 + 1062 _ lo(a +b) (a+ b) 2a+25 
6a3 + 6a26 ~ 6a2(a + 6) "" a^ * 

4x2-8xy + 4y2 _ 4(x-y)2 __1^ 
^7- 48(x-y)2 ■■48(x-y)2'"l2* 

Q 3ma; + Snx^ ^ a;(3m 4. ^nx) x^ 
Zmy + 6nxy~'y(Zm + bnx) y' 
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XL. 



a'+7a-f 10 (a-f5)(a-f2) a+5 
'' a'+6a+6 "(a+3) (a+2) a+3* 

ac^-ftg+20 (as- 4) (as- 5) as-5 
^' a»-7«+12'"(a;-4)(a;-3; ic-3* 

ac^-2g~3 (a;-3)(g-H) g+l 
^ a«-10x + 2l''(a;-3)(a;-7) Jc^ 

g^ ~ ISogy + 45 y* (as~3y)(g~15y) x-3y 
^ a6*-8jcy-105y^°'(ic+7y)(»-15y) »+7y 

ag*+ac^+l (a^+g-H)(ac^-a;-H) - 

oc^-V "'(i'+y^)(a58-y^)™a?-2/'' 

7. a8-4flB« + 9aB-10)a8+2a?-3a;+20(l 

iB8-4a^+9x-10 



6x^-12a;+30 
Divide by 6; a*-2a;+6)x^-4a»+ftB-10(a:-2 
Hence a^-2a;+5 is the H. G. F. 

8. a3-6a?+llx-15)a8-a^+3a;+6(l 

iB8-5a:"+lla:-15 



4a^-8a;+20 
Divide by4; ac»-2aj+6)x8-6x'+lla-15(a;-3 
Hence ai*- 2a;+6 is the H. 0. F. 

9. a:3-8x2+21x--18)3x3-16x'+21a(3 

3x3-24a2+63x-64 



8a;3-42a;+54 
Divide by2; 4a;*-21a + 27 
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Multiply divisor by 4 ; 4x2 - 21a; + 27) 4a^- 320^ + 84a;- 72 (x 

4x3- 21x2 + 27x 



-llx2 + 57x-72 
Multiply by - 4, and continue the division ; 

4x2 - 21x + 27) 44x2 - 228x + 288 (1 1 
44x2-231x4-297 



3x-9 

Divide by 3; x-3)4x2-21x + 27(4x-9 
Hence x-Z is the H. C. F. 

10. The H. C. F. is X - % see the work in xxxviiL 6. 

11. aJ*-x3y-xy3-^)a;*+ic8y+jD2/3_^(l 

0* - x^y - xy3 - 2^ 

2x3y + 2x^ 
Divide by 2xy ; ^•\-y^v^-Q?y-xi^-\^{^-x\j'-\^. 

12. a8-3a+2)a3 + 4a2-6(l 

a'-3a + 2 



4a2 + 3a-7 
Multiply divisor by 4 ; 4^2+ 3a - 7)4a8 - 12a+ 8(a 

4a3 + 3a2-7a 



-3a2-6a+8 
Multiply by -^ 4 and continue the division ; 

12a2 + 20a-32(3 
12a2+9a-21 



11a- 11 
Divide by 11; a-l)4a2+3a-7(4a-h7, 

13. 63.66 + 6)63+462-56(1 
63-66+5 

462+6-6 
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Multiply divisor by 4 ; 462+6-5)463-246 + 20(6 

468 + 63-56 



-62-196 + 20 
Change signs; 6»+196-20)462+6-5(4 

462+766-80 



-756 + 75 
Hence the H. C. F. is found to be 6 - 1. 

14. m'-7m+6)m3 + 3m2-4m(l 

m^ - 7m + 6 



3m2+3m-6 
Divide by 3 ; m2+m- 2)m3 - 7m + 6(wi - 1 

m' + m2 - 2m 



-m2-5m+6 
-m2- m +2 

-4m+4 
Hence the H. C. F. is found to be m- 1. 

15. a8+l)a3 + 2a2+2a+l(l 
a3 +1 



16. 



2a2 + 2a 
Divide by 2(i, and H. C. F. is found to be a + 1. 

2a/3^'-\Za%-\-\^ a(3 g2_x3a; + 14) 
7a;?-17a2+6x %(7i2-17a; + 6) 

3a;2 - i3aj + 14) 21a;2 - 519; + 18 (7 
21x2 - 91a; f 98 



40a; -80 
Whence H. C. F. of 3a;2_x3a; + 14 and 7«2-17x+6 is 
found to be X - 2. 

14 x2 -34a; + 12 ^ 2(7g2-l7x + 6) ^ 
^^* 9ax2 - 39ax + 42a'^3(i(3x2 - 13x + 14) ' 

and as in the preceding question, the H. C. F. is found t«o be a:- ^ 
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g 10a-24ag+14a3 ^ 2(i(5-12a + 7a^ 
• 15-24a + 3a2 + 6a3 3(5-8a + a2+2a3) 

5-12a + 7a2)5-8a + a« + 2a8(l 

5-12a+7a2 



4a-6a2 + 2a3 
Divide by 2a; 2-3a + a2=(l-a)(l-2a) 
Hence the H. C. F. is found to be 1 - a. 

2a63 + g^g - 8a6 + 5a _ a(263 + 6^-86 + 5) 
^^' 763-1262 + 56 ■" 6(762-126 + 5) 
762 _ X25 + 5) 1463 + 762 _ 5gj + 35 (26 

1463-2462+106 



3162-666 + 35 

7 

21762-4626 + 245(31 
21762-3726 + 155 

-906 + 90 
Hence the H. C. F. is found to be 6 - 1. 

20. a3-4a2 + 6(i-4)a3-3a2 + 3a-2(l 

a3-4a2 + 6a-4 



a2-3a + 2)a3-4a2 + 6a-4(a-l 
a3-3a2+2a 



-a2+4a-4 
-a2 + 3ct«2 

a-2 
Hence we find a - 2 to be the H. C. F. 

3a^ + 2x-l (3a;-l)(a; + l )_.3a;-l 
21. jc3 + a;2_a._i-(aj2_i)(a. + i) a;2_i- 

a2-ja^0^^5)(a + 4) ^a-^ 
22-^2+^1-12 (a-3)"(a + 4) a-3* 



KEY TO ELEMENTARY ALGEBRA, 51 

23. a8-3a;2 + 4t-2);c3-a^-2a; + 2(l 

a?-3xa+4a;-2 



2a:2-6ic + 4 
Divide by 2; x?-3a; + 2)a^-3iB2 + 4a;-2(a5 



2cc-2 
Hence we find x- 1 to be the H. C. F, 

24. ac^+y^ + 2^ + 2a^ + 2a» + 2i/» + 22-2yi8 + i/2 + a:2_2a» + a?+2^-2flcy + a5* 

- 

25. Multiply the numerator by 7 ; 

Tx' - 19»2 + 17a; - 5) 14a* - 7a? - 63x2 + 91a; - 35 (235 

14a;3-38a;5+34a;2_x0a; 



31a;S.97jB2+xoia;-35 

7 

217a;8 - 679a;» + 707a; - 245 (31 
217a;' - 689a;2 + 527a; - 155 

-90a;2 + l80a;-90 

Divide by -90; x^'%L-¥\)W-\%%^-\-Vlx-'h^X'^ 

7a;3-14a;2+7a. 



-5x2 + l0x-5 
-5a;2 + ioa;_5 



Hence ar^ - 2a;+ 1 is the H. 0. F. 



26. 8a;*-30a7» + 31x2-12)16a;*-53a;2 + 45a; + 6(2 

16a;*-60a;3 + 62a;8-24 



60a;3_ii5jB2+45a.+30 
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Divide by 5, and multiply the divisor by 3 ; 

12a^ - 23a;2 + 9x + 6) 24aJ* - 90a^ + 93x2 _ 36 (2x 



-44x3 +75x2 -12a; -36 
Multiply by - 3, and continue the division ; 

132x3 _ 225x2 + 36x + 108(11 
132x8- 253x2 + 99X+ 66 



28x2 -63x+ 42 
Divide by 7; 4x2-9x+6)12x3-23x2 + 9x+6(3x + l 
Hence 4x2-9x + 6 is the H. C. F. 

4x2-12ax-f9a2 (2x - 3a) (2x - 3a) 

'' 8x3-27a3 "" (2x-3a)(4^+6ax+9a^ " 

28. 6x?-23x2+16x-3)6x8-17x2+llx-2(l 

6x8-23x2 + 16x-3 



6x2- 535 + 1 
6x2-5x + 1)6x3- 23x2 + 16x-3(x-3 
Hence 6x2- 6x+ 1 is the H. 0. F. 

29. x?-6x2+llx-6)x?-2x2- X +2(1 

x3-6x2+llx-« 



4x2-12x + 8 
Divide by 4; «2«3a.+2)x3_6a;2 + iia;-6(x-3 
Hence x2-3x+2 is the H. C. F. 

30. m3 + m2+m-3)m' + 3m2+5m + 3(l 

m3+ m2+ m-3 



2m2 + 4m + 6 
Divide by 2 ; m2+2m+3)w3+m2+m-3(m- 1 
Hence m2 + 2i?» + 3 is the H. C. F. 

x^ + 5a^-x2-5x a^(x + 5)-x(x + 5) _ (x + 5)(x?-l )x^ x'+5x 
^^' «* + 3xS-x-3 "x3(x + 3)-(x + 3) (x+3)(x3-l) x+3 * 
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^^' aa+2a6 + 62-c2""(a2 + 2a6 + 62)-c2'"(a + 6)2-c2 
(a+6 + c)(a-&~c) o-&-c 
(a+6 + c)(a + 6-c) a + 6-c' 

33. Multiply the numerator by 3 ; 

9a2 + 3a6-2Z>2)45a2+ 3a5- 662(5 

45a2 + 15a6-1062 

-12a6+ 4^2 
Divide by -46; 3a-6)9a«+3a6-262(3a + 26 
Hence 3a- 6 is the H. C. F. 

34. ic2-7a;+10 = (a;-5)(a;-2) 

a; - 6 is clearly not a fieustor of the denominator ; 

a;-2)3x2-x-6(2a; + 3 
Hence x- 2 is the H. C. F. 

35. a?+3{B^+4fl; + 12)a8+4iB2+4a; + 3(i 

a?+3a52+4a; + 12 

Divide by a;-3; x+3)a' + 3a;2+4x+12(jc*+4 
Hence a; +3 is the H. C. F. 

36. 2a?-a;-l)22C*-2x2-4x+4)a; 

2aJ*- x^-x 

- x2-3x+4 
Change signs; x2+3x-4=(x + 4)(x-l) 
Divide by x+4; x-l)2x?-x-l(2x2-»-2x + l 
Hence x- 1 is the H. C. F. 

37. 3x?-4fl;-15)3xS-6x2-45x+108(x 

3x8-4x2- 15x 

-2x2-30x + 108 
Divide by -2; x2+15x-54 = (x+18)(x-3) 
Divide by x+18; x- 3)3x2- 4x-16(3x+6 
Hence x- 3 is the H. G. F. 
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38. 3a:8 + aa_5a. + 2i)6ar^ + 29x2 + 26a;-21(2 

6x8+ 2a^_ 1005 + 42 



27a;a + 36a..e3 

Divide by9; 3x2+4a;-7)3ar»+ x2_5a;+21(x-l 

3x3 + 4a;«-7x 



-3a;3+2x + 21 
-3x*-4a;+ 7 

6a; + 14 
Divide by 2; 3x+7)3x'+4x-7(x-l 
Hence 3x+ 7 is the H. 0. F. 

39. 4a;»-3a;^-8a;-l)4a^-4x*-16a;*-4a;+4(ac 



- x5_ 8x2-3a; + 4 
Change signs; a?+8a;*+3a;-4)4a53- 3a:*- 805- 1(4 

4a;3 + 32x»+12x-16 

-35x>-20a; + 15 
Divide by -5; 7a;»+4a;-3=(7x-3)(x+l) 
Divide by 7x-3; x+l)xS + 8x2+3x-4(x2+7x-4 
Hence x+ 1 is the H. G. F. 

4a a»-7a2 + 16a-12)3a3-14a2+i6a(3 

3a»-21a2+48a-36 



7a*- 32a + 36 
7a2-32a + 36)7a3-49a2 + 112a-84(a 
7a3-32a2+ 36a 



-17a2+ 76a-84 

7 

-119a«+532a-588(-17 
-119a2 + 544a -612 

-12a + 24 
Hence we find a - 2 to be the H. G. F. 
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XLII. 

<3?-\-Qh a^-db a{a + b)a{a-h) 

a^ + 4x 4g^-12a; a; (a; + 4) 4a; (g- 3) ^ 
' x*-3a;^3ar* + 12x°"a;(x-3)3a;(x+4) 

a'+3a;+2 gg-7g+12 _ (a; + 2)(a; + l)(a;-3)(a;-4) _ 
^•a2_5^ + 6^ a;2+a. - (x-2)(x-3)x(»+l) "^^ 

a;»-t-g-2 gg-13a; + 42 _ (a; + 2)(a;-l)(a;-7)(a;-6) _ 
^ a?-'7x ^~s?+2x a;(x-7)x(x+2) ■"^^°* 

a;^~lla; + 30 a:»-3a; _ (a;-6)(a;-5)a;(a;-3) _ 
^* a:a-6x + 9 ^s^-5x (a;-3)(x-3)a;(x-5)'"®^ 

g a:»-4 a;»-25 _ (g + 2)(g--2)(a; + 5)(a;-5) _ 
a2 + 5a;^^q:2x"" a;(a;+5)a;(x + 2) ""^^ 

(a-3)(a-l) ^ (a-5)(a-4) a(a-7) 
'^' (a-4)(a-l) (a-7)(a-3) a(a-5) ^' 

J. (6-6) (6-1) (6 + 4) (5 + 6) 6^(6-8) _^ 
(6 + 4)(6-l)''(6-8)(6-6)^ 6(6 + 6) "^' 

(a;+y)(a;-y) ^ y(a;-2y) ^ a;(a;-y) ^ y 
(a;-y)(x-2y) a;(»+y) {x-y)(x-y) x-y'. 

(a + 6 + c)(a + 6-c) (c+a-6)(c-a + 6) c-a + 6 
(a + 6-c)(a-6 + c) (c+a+6)(c-^a-6) c-a-6' 

(a;-m+7i)(a;--^m- n) {x+n- m){x - n+m) _ x-m+n 
{x-n+m)(x-n-m) (x+m-n)(a;-m+»)""a;+m-»* 

(ft+6 + c+d)(a + 6-c-d) (a~6+d-c)(a-6--d+c ) 
* (a + c+6 + (Q(a + c-6-(Q^(a-c + (i-6)(a-c-rf+6)"" ' 

{a^-2xy + y^-f? ^^ x + y-z ^ (x-y + z)(X'-y-z)(x + y-z) ^^^^ 
(aP+2xy+^-'^ x-y+z (x+y + «)(x+y-«)(a;-y+») 



XLIII. 



2a 5c_ 10ac 
x^36"36x" 

8a^ 3()a6^ _8xy 
^' 15a68^ 2x3 ■" 6 * 



2. 


14fi; 


7« 


3 

= 2y* 


4. 


4a 

— X 

nx 


1 
3a6" 


4 
'367w;' 
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2(p-l) 2/) 4 4a 4a 

5^ _1^__5» " g 1 a;-! 1 

^' 7^2"14* (a;-l)(x-2)''T""a;-2 

1 a;-15 1 



'* (a;-15)(x-2) 1 a;-2 



XLV. 

1. a;*=a!xa5; aa!+a;*=a!(a+a5) ; /. L. C. M. is xxx(a+x), 

2. a;a-i = (a.+ i)(x-i); a;a_a(.==a.(a._i) . /. L.C.M. is (a;+l)(a;-l)x. 

3. a'-6* = (a + 6)(a-6); a* + a6 = a(a+6) ; /. L.C. M. is (a + 6)(a-6)a. 

4. 4ic2-l = (2a;-l)(2a;+l); /. L.C.M. is 4a;2-l. 

5. a^ + l^=(a+h){a^-ab + h^i .'.L.C.M.iaa^+I^. 

6. a^-l = (a;+l)(a;-l); /. L.O. M. is a;2_x. 

7. a?-l = (a;-l)(a;«+a;+l); /. L. 0. M. is (a; + 1) (a? - 1). 

9. 9?-l^{x+l)(x-l); a;S-l = (a;-l)(a;a + x+l); 
/. L.O. M. is (a;+l)(a;-l)(a;2+a;+l). 

11. a;2-a; = a;(a;-l); a?-l = (a;-l)(a;«+a;+l) ; a^+l = (a;-»-l)(x"-a!+l) ; 

.:.luC.M,iax{x-l){a^+x+l)(x+l)(3^''X + l),eto. 

12. a;?-l = (a;+l)(»-l); a;«-a; = a;(a;-l) ; a?-l = (x-l)(a;«+a;+l); 

/. L. 0. M. is (x-h !)(«- l)ix(a;2+a+ 1), etc. 

13. 4a2-l = (2a-»-l)(2a-l); 8a8 + l = (2a + l)(4a*-2a+l); 

.-. L.O.M. is (2a+l)(2a-l)(4a2-2a + l), eta 
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14. 2a'+2fl5y = 2aj(a; + y); /. L. 0. M. is2a^+2«y. 

15. a«-6«=(a + 6)(a-6); /. L. CM. is (a +6) (a +6) (a -6). 

16. a8-62„(^4.5)(a.5). /.L.O.M.isaa-ja 

17. 2(l-x») = 2(l + a;)(l-a;); /. L. CM. is 4(l+a;)(l-a;). 

18. a;8-i = (a;-i)(a^+a;+l); .-. L. C M. is ac^ - 1. 

19. L.CM. is (a-6)(a-c)(6-c). 

20. L.CM. is (a+l)(a+2)(a;+3). 

21. ic"-y^=(x+y)(a;-y); 

.'. L. C M. is (a;+y) (a;-y) (a;+y) (a;-y). 

22. a«-l«(a+l) (a-1); /. L. C M. is (a + 3) (a+1) (a-1). 

23. a;(x2-y')=a;(a;+y) (a-jf) ; .'. Ix C M. is a?{x-y) {x+y), 

24. L. CM. i8(a;+l)(a; + a)(a;+2)(a; + 4), 

25. a*-2^=(a + y)(x-y); 12(aS + yS)=12(a; + y)(jc«-{cy + y8) ; 

/. L. C M. is 12(a+y) (a-y) (x-y) {a^-xy+y^, 

26. 6(ai*+ccy)=6a;(a;+y); 8({cy-y^=8y(x-y); 
I0{a^-y^ = l0{x + y){x-y); 

,\ L. C M. is 120«y(x+y) (x-y). 

XLVL 

1. x^+6x+6=(x+2)(x+3) 
x2+6x + 8=(x + 2) (x+4). 

2. a2-a-20=(a-5)(a+4) 
a*+a-12=(a-3)(a+4). 

3. x>+3x+2=(x+l)(x+2) 
x2 + 4x + 3=(x+l)(x+3). 
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4. ic2 + iia; + 30=(a; + 5)(a; + 6) 
Jc2 + 12aj + 35=(a;+5)(a; + 7). 

5. ic^- 9a;-22=(a;-ll)(x+2) 
a2-13a; + 22=(x-ll)(x-2). 

6. 2a:2+3a.+i=(2x+l)(a; + l) 
a;2- X - 2=(x-2)(a; + l). 

7. sc5+jc^+ccy+y^=(ai*+y)(a;+y) 

8. x8-8x+15=(x-3)(x-5) 
x8 + 2x-15=(x-3)(x + 5). 

9. 21x»-26x + 8)21x3-12x8-63x + 36(x 

21x8-26x2 + 8x 



14x2-7lx + 36 
3 

42x8-213x + 108(2 
42x2-52x+16 

-161X + 92 
Divide by -23; 7x- 4)21x2- 26x+8(3x- 2 
.-. L. C. M. is (3x-2) (7x3-4x2-21x+12) 
or(3x-2)(7x-4)(x2-8). 

10. x8 + x^+xt/2 + ^=(x2+y2)(a; + y) 
x'-x2y+x2/2_y3_(a52+2^(a._y)^ 

11. a8-2a«6-a6*+26S)a8+2a26-a62-263(i 

a»-2a26-a62+263 



4^26 -468 
Divide by 46; a*-6«)a8-2a%-a6« + 26»(a-2& 
/. L. C. M. is (a-26)(a8 + 2a26-a62-26^ 
or(a-26)(a2-62)(a+26). 
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XLVIL 

1. iB*-3x+2=(x-l)(a-2) 
ica-4x + 3 = (a;-l)(x-3) 
ic2-6a;+4=(a-l)(x-4). 

2. a;2 + 6a+4 = (a;+l)(a;+4) 
a> + 4x + 3=»(x + l)(x+3) 
a^ + 7x + 12 = (x+3)(x+4). 

3. x^- 9x + 20 = (x-4)(x-5) 
x8-12x + 35=:(x-7)(x-6) 
xa-llx + 28 = (x-4)(x-7). 



4. 6x«-x-2)42x8-34x+ 4(7 
42x*- 7x-14 



-27X + 18 
Divide by -9; 3x-2)6x'-x-2(2x+l. 
Hence L. G. M. of first two expressions is 

(2x+l)(21xa-17x+2), or 42x5 - 13x2 - 13x + 2. 
We have now to find the L. 0. M. of this and 14x2 j^^^\^ 
14x^ + 5x- 1)42x3- 13x3- 13x + 2(3x-2 
42x3 + 15x2- 3x 



-28x?-10x + 2 
-28x2-10x + 2 

.;. L.C. M. is (3x-2)(14x2 + 5x-l), eta 

5. x2-l«(x + l)(x-l) 
x2+2x-3 = (x+3)(x-l) 
6a^-x-2 = (3x-2)(2x-»-l). 

6. x3-27 = (x-3)(x2+3x+9) 
x2-15x + 36 = (x-3)(x-12) 

x3-3x2-2x + 6 = x2(x-3)-2(x-3) = (x«-2)(x-3). 
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XLVIII. 

1. L. C. D. 20 ; new numerators 15a;, 16x. 

2. L. C. D. 18 ; new numerators 9a; ~ 21, 4a;- 9. 

3. L. C. D. lOai^ ; new numerators 4x - 8y, Sai^ - 8a;y. 

4. L. 0. D. lOa^ ; new numerators 20a + 256, Ga^- 8a6. 

5. L. 0. D. eOa^c ; new numerators 48a2 - 60ac, 15a - 10c. 

6. L. C. D. a'6* ; new numerators 06-6^, c^-a^b, 

7. L. 0. D. 1 - a;^ ; new numerators 3 - 3a;, 3 + 3a;. 

8. L. C. D. 1 - ^ ; new numerators 2 + 2y^, 2 - 2y^. 

9. L. C. D. 1 - a;* ; new numerators 5 + 5x, 6. 

10. L. 0. D, c{b+x); new numerators ah-¥ax,h, 

11. L. C. D. (a-6)(6-c)(a-c) ; new numerators a-e, 6-c 

12. L. 0. D. a6c(a - 6) (a- c) (6 - c) ; new numerators 6c - c*, 06 - 6^*. 

XLIX. 

12a;+21 3a;-4 15a; + 17 
'• 15 ■*■ 15 15 * 

36a ~ 486 56a - 286 + 28c 91a - 28c __ 71a ~ 206 - 56c 
^•84 84 ■*■ 84 84 * 

24a;~18y 9a;+21y 10a;- 4y 9a;+2y 32a; +9y 
^' 42 '^ 42 " 42 '^ 42 '^ 42 * 

30a;- 20y 25a;- 35y 16a;^ + 4a;y ^ l6a;^ + 55a; + 4a;y-5gy 
^ 50a; 50» ■*■ 50a; "^ 50a; 

16a^-28y' 6a;^-16a;y 6s^-2a^ 27ai'-2a;^-16a;y-28y^ 
^' 12;?"'** 12a;2 ■*" 12a;« "" 1^ 
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^ 180a»+225y 54aft + 36&' . 706'-2()a5» 180a» + 54a5 + 3316^ - 20a6« 
9062 -+ 9062 ■*■ 9052 = 9052 

80x3 + 1003^2 36x8 -84a; 45 80x^ + 64x2 + 84a; + 45 
"• 60x2 60x2 60x2"" 6^ 

g 70a2+ 28a6 84<y»-'636c 18a6~2l6c 70^2 + 46a6H- 426c -84c2 
42ac ' 42ac "^ 42ac ^ 42(w * 

2a£+5c2^f^3^2 5ac-2c 2_ 4a2c-3ac2-3ac + 7c2 . 
^ a2c2-- + — ^ ^^ ^2^5 >««^ 

j^ 3x2y2-4ay 5x2y2+7g2 6x2y2 _ 11^2 ^ 11^2 ^3ay_4gy,7aj 

xV 35V ^y^ ^''V 

a6c2_52g2 4a25c_5^c 3a^7a36 3a^-7a36+4a26c-5a62c+a6c2-62c2 
"• a«62c2 **■ aS62c2 + ^52^2 " J^^ 



L. 

x + 5 + g-6 _ . 2x-l 
'• (x-6)(x + 5)'"(x-6)(x + 5)' 

x-3-(x-7) 4 

^* (x-7)(x-3)"'(x-7)(x-3)* 

l~x+l + x 2 

^ (l + x)(l-x)~(l+x)(l-x)' 

x2 + 2an^ + y2_(j^_2xy + y2) _ 4xy 

(«+y)(«-y) ~"(«+y)(»-y)' 

H-x-2 ^ x~l ~(l-x) ~1 

^' (l + x)(l-x) (l + x)(l-x)'^(l+x)(l-x)'"l+x 

fi <^^(<? + <^) ~ ( < ^ •" ^<?)^ _ < ^ + hex a + 6x 
c(c + dx) '~c(c + dx)~"c + cb" 

x2-xy+x2+ x2/ 2x2 

(x+y)(x-y)~ '*(x+y)(x-2^)* 
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8 a?-y+g _ 2a;~y 

2(a; + a) + 3tt _ 2a; + 5a 



a-a+a+sc 2a 

10. 



2a(a+sc)(a-a;) 2a(a + a;)(a-a;) (a + ac) (a - ac) * 



LL 



l-g + l+g 2(Z _ 2 + 2a _2( l+a) 2 

l + a;-(l~a;) 2a; _ 2a; 2a; _ 2a; + 2a:^ + 2a;~2ar ^_ 4g 
l-a;2 "*'l + a;2-i_a.2 + x+a;2~ i_a4 "l-aj*' 

g+g^-a;^ , ^ _ ^ . ^ g + g^ + g-a;' 2g 



l-g2 H-g2 l-g2^1+g2 l-g4 1-g* 

a+6~(a-& ) 26 _ 26 26 _ 2<i^6 + 26^ - (2ag6 - 268) 

"^^ a2-62 S^TF"*^^=62 a2 + 62 • a*-6* 

463 46^ _ 4a^68 + 46^-(4a^63-460 _ 86^ 
a*-6* a* + 6*'" a8-68 ■"a8-68' 

g^+gy+y^ g^ _ g^ + gy+y^ g g^ + gy + y'+gy 
y(g+y) g(g+y)~" y(g+y) g+y"" y(g+y) 

(g + y)2 _ g+y 
^y(g+y)"~ y 

6 g^-9 + g^- 16 g + 5 _ 2g^-25 g + 5 
(g + 4)(g-3) "^g + 7"(g + 4)(g-3) g + 7 

^ 2g»-25g + 14g'-175 + (g + 5)(g^+g-12) 
*" (g + 4)(g-3)(g + 7) 

2g3-25g + 14g2-176 + g8 + 6g*-7g-60 



(g + 4)(g-3)(g + 7) 



,etc. 
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'' (x-2)(x-3) ■*'x-4'"(a;-2)(x-3)"*"x-4 

^ 2x»-16x'+39x-28 + (x-3)(x«-5xH-6) 

^ (x-2)(x-3)(x-4) 

2xS-16x2 + 39x-28 + x8-8x? + 21x-18 .^ 

,eta 



(x-2)(x-3)(x-4) 

g 3x-3a + 4tt 5a^ _ (3x + a)(x-a)~5a^ 33^ - 2ax - a' - 5a' 
' . (x-a)2 (x-a)^"" (x-a)^ ™ (x-a)^ 

3^-2ax-6a2 

" (x-a)8 ■ 

x + 2~(x-l) 3 3 3 

^* (x-l)(x + 2)"(x + l)(x + 2)"(x-l)(x + 2) (x + l)(x + 2) 

3x + 3-( 3 x-3) 6 

"(x-l)(x+T)(x + 2) (x-l)(x + l)(x + 2)' 

x+3 3 X 

'°' (x+l)(x + 2)(x + 3)"(x + l)(x + 2)(x + 3)~(x + l)(x + 2)(x + 3)' 

^ x' + x x'-x _ 3x' 
* 0^-1 x'*-! x'-l^x'-l" 

a+« a+(Z B-d 

12. 



(a+c)(a+d)(a+«) (a+c)(a+d)(a+«) (a+c)(a+(Q(a+«) 

( g- &) (a+6) + (5- c) (5 + c) + (c- a) (cH-a) 
^^' (6+c)(c + a)(a+6) 

" (6 + c)(c + a)(a + 6) """• 

(x~a)'+(x--&)g-(a- 6)^ ^ x2- 2ax+ag+xg-26x+6g-ag+2a6- 6^ 
■** (x - a) (x - 6) (x - a) (x - 6) 

2(x' -ax-5x + a5) _^Q 
x*-ax-&x + a5 
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(a;+ y)^-2gy a^-a^ ac^+y^ a^-a^ 
y(x+y) y(ai2-^""y(a;+2^) y{o^-y^ 

_ 'y\x-y) ^ y 
yix^-^y^ x+y' 

^ ( a+6)(ft~6) + (5 + c)( 6-c) + (c+a)(c-a) 
(&-c)(c-a)(a-6) 



(6-c)(c-a)(a-6) 

x^-y^ a^-y* a^-^' 

26-2c + 2a-26 2 (2tt-2c)(c-a) + 2(a-6)(5-c) 
^^- (a-6)(6-c) "^c-a"" (a-6)(l>-c)(c-a) ' 

(2<i-2c)(c~a) + 2(a-5)(6-c) ^ (a -5)' +(&-€)'+(€ -a)' 
(a-6)(6-c)(c-a) (a-6)(&-c)(c-a) 

^ (a-&)(&-e)(e-a) ' " 

= 0. 



aVf-a^ 



'9- -5(^ ^ J) + 5(^2 . ^ =* 6(a2-62) 

(ii+3)-l-(w + 2) 
^^' (iH-l)(»+2)(iH-3) """• 

(a^-6c)(ft + c) + (6^-ac)(a+c) + ((^-a5)(tt+&) 
^'" (flH-6)(a+c)(6 + c) 

■* {a+b){a+e){b + c) 

-0. 
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LIL 

(3 + 2g)(2H-g) (2-3a;)(2-a;) gg~16 g 
4-0^ 4-35* 4-x2 

^ 6+7^+23^- (4-8g+3g^+icg-- 16a; ^ 2-g; ^_1 

■* 4-05^ \ 4-ac* 2+05* 

a; -a; ^ a^-ag-(~ac^-a;)+ac^ _ 3a^ 

>. 1 1 , 4 y-l.3(y + l) -4 

"^ 6(y+l)"2(y-l)"^3(l-y2) 6(y»-l) ■**3(y2-l) 

y-l-3y-3~8 -2y-12 _ 2y + 12 y+6 
" 6(y«-l) '«(2^-l)""6(r^"3(l^" 

^* (m-2)(m-3) (m-l)(m-3) (m-l)(m-2) 

m-l-2(m-2)4-m-3 ^ 
*° (m-l)(m-2)(m-3) "" 

^ 1 -1 a;+a"(g+6) 

^ (a-6)(«+&)"**(a-6)(a+a) (a-6)(a;+a)(a;+6) 

^ a-& ^ 1 

""(a-6)(«+a)(x+6)'*(a5+a)(a;+6)* 

7 a*+&^ 2oy 2a«6 

^* (a+6)(a-6)"(a-6)(a2+a6 + 62)"**(a+6)(a«-a6 + 68) 

(a» -h 6^ (aH 06 + ^ - 2a5g(flt + &) 2a^ 

" (a+6)(a3-5^"**(a + 6)(a2-a6+6S) 

B 
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_ a« + 2a^6^-2a6s«f5g + 2aS6-2a^&^ _a g + 2ag5-2a5g + 6« 
"" (a8-68)(a5+63) a«-66 

4(l+a;)~4(l-a;) 2(l + a;2)- 4(i-.{b2) "^2(1+^ 

2 1 _ 1 1 _ l + aig + l-a^ 

"4(l-JB2) + 2(l + ac3) 2(1-{b2)'*'2(1 + {c2) 2(l-a*) 

^ 2 ^ 1 

2(1 - {»*) r=^ 
1 ^ -1 , 1 

^' (^-y){y-») («-2^)(a;-«) («-«)(y-«) 

_ (cg-g) + (~y+g) + (a;-y )^ 2(ar-y) 



lo. 



a(a--6)(a--c) 6(a-6)(6-c) c(a-c)(6-c) 

5c(6~c)+ac(--a + c) + o5(a~5) 
" a6c(a - 6) (a - c) (6 -• c) 

h^c - hc^ - ah +ac^ + a% - a6^ 1_ 



I. 



LIIL 



(aj+4)(a;+6) (a+7)(a;+6) (x-\-4){x + 6){x+7) 

2a; + ll . 

'"{x + 4)(x + b)(x + 7y 

1 1 a;-9+g-7 

^ (x-7)(a;-6)'^(a;-9)(a;-6)''(a;-7)(«-6)(a-9) 

2(a;-8) 
"^(a;-6)(a;-7)(»-9)' 
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a;-13 + cB-4 



^ (x + ll)(x-4) (a;+ll)(a;-13) (a- 4) (a; + 11) (x- 13) 

2g-17 
■■(a;-4)(a; + ll)(»-13)' 

1 2a; 1 

^ (x + l)(a; + 2)"*"(a;+l)(a; + 3) (a; + 2)(x + 3) 

ag + 3 + 2g;(a;-t-2)-fa; + l _ 2a;^ + 6a;-f4 
^ (a; + l)(a; + 2)(a; + 3) "■(a; + l)(a; + 2)(a; + 3) 

^ 2(a:8 + 3g + 2) ^ 2 
"'(jB2 + 3a; + 2)(a;+3) a; + 3' 

m^-¥mn + 2mn _ 2mn _ (m^ + 3mn) (m -f n) •- 2mn^ 
^' w(m+w) (m+ny~ n{m+n)^ 

m^ + Zmhi + m% + 3mn^ - 2mn^ _ m^ + 4m% + mn^ 

^ (l+g)(l-~g+a;^ + (l-a;)(l-fg+a:^ 2 

^ l+gs + l-g^ 2 ^^ 



,, 5 + 5a;-6 + 6aj. 7a; -7a; lla;-l + 7a;. 7a! 



3(l-a;2) "3(i+a;2) 3(i_a^ 3(l-a2) " 3(l+a;2) 

(18a;~l)(l + g^ + 7a;(l-a:^ _ 18a; + 18gS-'l-a;^ + 7a;-7a:? 
^ 3(1 -a;*) 3(1 -aj*) 

lla^-a;^ + 25a;-l 
3(1 -X*) 

(3-x) + 2(x-l ) 1 1 

°' 8(x-l)(3-x) 8(x-5)"*"(l-x)(x-3)(x-5) 

(x + l)(x-5) + (x-l)(3-x) 1 



8(x-l)(3-x)(x-5) ^(x-l)(3-x)(x-5) 
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"" 8(a;-l)(3-a;)(x-5) 
( l~a;+a^-a:^(l+a;)+g* ^ l-g*+g* _^ 1 



LIV. 

1. Multiply by 2 ; a; = 16. 

2. Multiply by 4 ; 3a; = 36, a; = 12. 

3. Multiply by 15 ; 6x + 3x = 120; 8a; = 120, 05 = 15. 

4. Multiply by 28 ; 7x-4a; = 84 ; 3a; = 84, a; = 28. 

5. -^=-28;f = 28, |- = 7,x = 63. 

6. Multiply by 15 ; 10a; = 528 - 12x ; 22a; = 528; a5»24. 

7. Multiply by 12 ; 8a; +48 = 7a; + 108; aj = 60. 

8. ^+6«^; 10a;+90 = 12a;; a; = 45. 
5 

9. ??+3=:^; 9a;+36 = 10a;; aj = 36. 
4 o 

10. ^=55-3; 35a; = 36a; -120; a; = 120. 

11. ^+^=82; 20a;+21a; = 82x36; a;=72. 

12. ^+^=28; 4a;+3a; = 28x24; a; = 96. 

13. 5?-^--8; 5a;-6a=-64; a=64 
8 4 

14. 9a;+36U-10a; = 348; -a:=-12; xa»12, 
1$. 3a;-44=2a;-16; x-2a 
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16. 6x+4a;+3a;=13; 13aj = 13; a; = l. 

17. Multiply by 70; 14a; + 28 + 10a;-10 = 35x-70; -lla;--88; 

a; — 8. 

18. Multiply by 12 ; 6a; + 4a; = 117-3a;; 13a = ll7; a; = 9. 

19. Multiply by 140; 35a;+316 + 40x = 84a;-168 + 420;-9x=a-63; 

x-7. 

20. Multiply by 105 ; 357 -63a; =1015- 385a; + 140a; + 70 ; 

182x = 728; a; = 4. 

21. Multiply by 7; 2a;-10=:0; 2a;=10; a; = 6. 

22. Multiply by 329 ; 141a;+ 188 + 28a;- 357 = 0; 169a; = 169; 

x = l. 

23. Multiply by a; ; 3-3a; = l-a;; -2a; = -2;a; = l, 

24. Multiplybyx; 12+a;-5a; = 6; -4a;= -6; a; = f. 

25. Multiply by 20 ; 5a; + 2a; + a; = 800; 8a; = 800; a; =100. 

26. Multiply by 8; 18a;+12-4a; = 29a;-348; -15x=-360; 

fl;»24 

27. Multiply by lOOx ; 275a; - 300 = 100 - 325a; ; 600a; = 400; a; = J. 

28. Multiply by 90; 225 + 540 - 30a; = 100a; + 30 + 27 -18a; + 36; 

-112a; =-672; a; = 6. 

29. Multiply by 12 ; 4a; + 3a; -lOx- 144 = 20a; -696; -23a; = -552; 

fl;=24. 

3a Multiply by 60 ; 42a; + 12-720-45a; = 36a;+156-255»; 
216a; = 864; x = 4. 
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LV. 

1. Multiply by 2; 10x-a;-2 = 142 ; 9a5 = 144; a; = 16. 

2. Multiply by 3; 3a;-3+a; = 17; 4a; = 20; a; = 5. 

3. Multiply by 4; 6-2a!; + 8 = 4a;-12x + 16 ; 6a; = 3 ; a; = J. 

4. Multiply by 4; 10x-6x = 9-6 + 2a;; 3a; = 3 ; JC = 1. 

5. Multiply by 30; 60ic - 25x + 20 = 210 - 6 + 12a; ; 23aj = 184; 

a; = 8. 

6. Multiply by 36 ; 18a; + 36 = 56-27-45x; 63a;=«-7; a;=-J. 

7. Multiply by 48 ; 30a;+18-48 + 64a;+24a; = 744-72 + 40x; 

78a;«702; a; = 9. 

8. Multiply by 385 ; 65a; + 275 - 77aj + 154 = 35x + 316 ; 

-57a; = -114; a; = 2. 

9. Multiply by 105 ; 35x + 36-15a; + 60 = 21a + 84; -a5=-ll; 

a;=ll. 
10. Multiply by 24 ; 24a;-72-3a-6 = 8a;; 13a=78 ; x=6. 

n. Multiply by 84; 12a; + 60 = 21a; + 42-28a; + 56; 19a; = 38;a5«2. 

12. Multiply by 33 ; lla-3aj+3=33a;-297; - 25a; = - 300 ; a; = 12. 

13. Multiply by 70; 14a;+28 = 35x-70-10x+10 ; -llx=:-88; 

x«=8. 

14. Multiply by 140 ; 35x + 315-84x+168 = 420-40x; 

-9x=-63; x = 7. 

15. Multiply by 78 ; 39x + 39-26x+78«6x+180 ; 7x = 63; x = 9. 

16. Multiply by 35; 10x-7x-21-106«-735; -102x=-.714; 

a = 7. 
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17. Multiply by 154 ; 44x + 154 -126a; +112 = 77*- 847 ; 

-169a;«-1113; x = 7. 

18. Multiply by 572 ; lOOlx- 4433 -176 -330a; =1820; -208; 

489x = 4401; x = 9. 

19. Multiply by 273 ; 728a; - 1365 - 429x + 39 = 147a; + 42 ; 

162a; = 1368 ; ac = 9. 

2a Multiply by 66 ; 49x + 63-24a;-8 = 126x-182-996 + 36a; ; 
-137x=-1233; x = 9. 

21. Multiply by 280 ; 28x + 2800x = 140x+66x + 7x-400 + 40x + 
26250 ; 2585x » 25850 ; x » 10. 



LVL 



1. (a + 6)x — c;x= , 
^ a + 6 

2. 56x-cx«=3c-2a; (56 - c) x «= 3o - 2a, etc. 

3. ax+/x = a26^6c + d; (a+/)x=a26-6c+d, eta 

4. ax-6x=s6c-dm; (a-5)x = 6c-dm, etc. 

5. -a^-ax«=-a^6-a6c; ax+x = a6 + 6c; (a + l)x=6(a+c), etc. 

6. 3aca;-12c(2x»a6c + 6&c(2; (3a-12c{)x = a5 + 6&d, etc. 

7. 3adb; - Aa; + odb = - W- 3fc - A;^ + 3a6A; ; 

3(icx-x+acx=-A;-3-ifc + 3a6; (4ac-l)x = 3a6-2/fi-3 ; 

3a6-2A;-3 
4acTrl 

8. oftcx - tfma + ac% = oc^ + a6c - mc ; 

o6x-inx+a<xc = ac + a6-m; x=l. 



72 
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— a 

2. a*-ac* = a* + 2aa;-a:2; -2aa; = 0; a = 0. 

h 



3. flKc-6+ac=a + ac; aa5-a5«=6; « = 



a-1 



4. 2aa!-3a+&B=»l ; 2aa5+&B = 3a+l ; x = 



5. 18a-4aaj+26 = aB; 3x+4aa; = 18a+26 ; » = 



2a+6* 

18a + 26 



4a+3 



6. 00^-605-1 = 00^- a; -6a! = l-a;a= 



0-1 



7. «»p^+WMc^ = wp2a^+wia?; mp^ssmpjx^; jp^ga; 05=^. 



8. dx - a6(i as oc - oix ; (2x + o(2x=sa6(2+oc; %^ 



a6d+ac 



od+d 



9. a^-a-oa;+ac* = 2a;?-a6 ; —005=0-06; a = 6-l 



20. 36a! — 06c + ca? = 46x - 06c : ca!? = 6x: «= — • 

c 

21. a?6+a%5-6'+6sB=»6^-6'-a'6+a%5; 6x-6^as-2a^; 
2a8 



X 



6-1 



22. 6ox-46-3ox+3a = 6ax-46; -3oxa-3a; xbI. 

23. a6m*-6%»-amx+6x = ; (6-am)x=6m (6- am) ; XB69fk 

24. 2fl^6*-6^+3a86c = 3a«ca;(a+6) -o6*+2o«6^; 

- 6^ - 3a8ca; - 3a«6ca; - 2a26'» - - 3a'6c - 2a?6* - 06* ; 

3o?6c+2fl?6* + a6* 
" 6^+3?cT3^5c + 2^ * 
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25. acx^ + a6c-a(^+ a6x -OCX* = • a<A!-a6a;a«a6cj xs5= 



c2-6 



26. a(2^+aac^»aa2x+aac^:ac» — » 

c 

27. a6=(6c+^x+l: x = ^-4- 

oc + a 

28. 3a(;+(»;=3a^+aa; + (»m-ma;; cx-aas+fn(eBam-3ao + 3a'; 
(Mii-3ac+3a* 



X 



c-a-^-m 



2 8 

29. a6+aaj + 6a!+ac*-a6-ac = ?5-^+x2 : 005+605 = 00+?^: 

(o+6)x«^ — J— ^ ; « = -r- • 

30. aV6-a*dx-2o6(ix-62(ix-a6dx = a%-3o6dx; 

(a^+6^(i 



LVIL 

I. (3aj + 7)(4x + 3)-(3aj + 5)(4fl;+6)5 

12x* + 37a; + 21 = 12a^ + 35a; + 25 ; 2x=4 ; x=2. 

?. (x+6)(2a;-5)=«(2a; + 5);2ai*+7a;-30=2a;? + 5a;;2a;=30;a;=15. 

3. (2x + 7)(2a;-l) = (4a;-l)(x + 2); 4a;2 + 12a;-7 = 4a;2+7x-2; 

5as s= 5 ; a =s 1, 

4. (6a;-l)(2a;-3) = (5a;-3)(2x+3); 10a;^-17a;+3 = 10a;2 + 9x-9; 

/» 
-26a;«-12; a;=^' 

5. 4a;-3+2(3«-2)«0; 4a;-3 + 6a;-4 — 0; 10a; = 7; «=-^- 
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6. 2(l-2a5)-5(l-5a;) = 0; 2-4a;-5 + 25x = 0; 21aj = 3; ajs=y. 
a; + l+g-l _ 3 o ».Q _3 

J. 7a;~29 ^ 8a; + 19 4a; + 3 , 7a;-29 ^8a + 19-83;-r6 . 
5a;- 12"" 18 9 ' 6a;- 12 18 ' 

18(7a;-29) = 13(5x-12); 126a; - 522 =65x- 156; 61x=366; 

x = 6. 

9. |-f=fe7; (x-2)(3a;-7)=3(x2-6a;); 
3a?»-13a;+14 = 3a;2».x5x; 2a;=-14; a;=-7. 

(3a;+2)(a;+2) + (2a;-4)(a;-l) _ 
^"^^ a;a+a;-2 ~^' 

3a^+8a;+4+2a;?-6a; + 4 = 5a;2 + 5aj_io; -3x=:-18; a5=a 

11. Multiply by 210 ; 35 (a; + 3) -30 (11 -a;) =84(a;-4) -10(a;-3) ; 

35a; + 105 - 330 + 30a; = 84a; - 336 - 10a; + 30 ; -9a; = -81 ; 
a; = 9. 

12. (x + l)(2x + 2) =2(a;-3)(x + 6); 2a;? + 4a; + 2 = 2ai2+6a;-36 ; 

-2a;= -38; a = 19. 

,3. ?^(^^|^£±i = a; + l;6a?+9a;2 + 2a;+l = (6a;2+3a;)(a; + l); 
6a;'4 9a;* + 2a;+l = 6a;5 + 9ai2 + 3a;; -a=-l;a; = l. 

3(a;-l)— (x+l)(a; + l) -a;* o«. o «2 o i ^ 
'^ "^ a;2-l •^=-a3j;3a;-3-a;2-2a;-l=-ai«;a;=4 



a;2-.l 




x^. 


-1 


2(1 +a;) +8(1- 


-a;)^ 


. 45 . 
■l-«a' 


2- 


1-a;^ 






35 
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'6- .4-8+1^-1=31^' multiply by 24(.-8); 
96 + 36-29x + 232 = 16; -29a;=-348 ; « = 12. 

17. a*-4a^+20x-24 = a*-4a2 + 16x-16; 4x=.8; a; = 2. 

18. 2a* + 2iB?-9x2 + 12=2x* + 2x3-23x2 + 7x + 12; 14B2-7a;;a;=l-- 

19. Multiply by 16x;4iB2„16;c=4a.2„3a._^.._133.^_]^. 3.^1 

o 00 

/7x-4\ 05 8a;-4 _ Tsc— 4 x 4a; — 2 
10-7»+4 = a?-4a; + 2; -4a;=: -12; aj = 3. 



LVIII. 

,. ^«2 = |^ + ^-l; 50a; -200 = 25x4- 20a; -100; a; = 20. 

10 lUU lU 

300a;=900; x = 3. 

336a; = 13400 ; a; = 40. 

3a; 1305a; 5a; _ 2295 195a; , 
^ 10 1000 10 ~ 100 1000 * 

300a; + 1305a; + 500a; = 22950 - 195x ; 2300a; = 22950 : a = — . 

' 46 

^ — ^ + J£-«11Z; 200a - 10a; + 6a; = 11700: 
^ 10 100 1000 10 ix*w, 

196a;= 11700 ; x = 60. 
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6. ^_?^Z:^=:^+||; 120x-36a; + 6=:40x + 445; 44a;=:440; 

10 50 10 10 

x=ia 

7. ?^_3^=?^; 240a;- 1075 = 25aj; 215a; = 1075; a; = 5. 
' 10 100 100 

8. 5? + 2-l^=^-ll; 50«+200-75a=40a;-1100; 

-65a;==-1300; x = 20. 

a ^=.150; -^=-16; 45 = 15a;; a; = 3. 
^ 900x ' lOOx 



_ • 



25a; 2+a; -7_ 5 5a;-<-3 5a; 2+a; _ 1 5a;+3 
'^10 7 ^ 4 "10 8 ' 2"*" 4 ~2 8 ' 

20a;+4 + 2a; = 4-5a;-3; 27x= -353;=-^ 

II. §5 — L==lZ-.i5::?.85a;-4=85a-20 + 2a;; -2a;=-16; a;=a 
20 lOx 4 10a; * , 

4to_30-40a;^^gg3 33. -.1500 + 2000a; = 199300; 
600 2 

2008a; = 200800 ; «-10a 

20-30X 500a; 2a;-3 10a;-20 25, 
^^ 15 "*" 125 ~ 9 "^ 18 9 ' 

4-6a; . ^ 2a;-3 _ 5g-10 . 25 
-^+4» g g— + g ; 

12-18a;+36a;-2a;+3 = 5a;-10 + 25; lla;-0; x«0. 

2408 J^ _4_ 10a;+9 2412, 2408 40a;+36 2412 . 
'^ iOOi*'' a ^100^ 10 "" 10 ' 100a; lOOOx "^ 10 ' 

24080+ 40a; + 36 "241200x; 24116 = 241160a; ; a;=*l. 

5a; 45a;- 75 12 3a;-6 x . 3a;-5 ^ x-2, 
^5- io"*" 60 "2""""9~'*"2"*""T~"^'" 3 ' . 

6a;+9a;-15 = 72-4a;+8; 19a; = 95: a;-5. 
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^ 2 lOaj-20 8 1000' a;-2 ^'^^^^ ^ ^"'*' 
-2500=:?^; -25x + 50 = 36x; 50=60x; »=4-- 

15a; 135a;-225 ^36 9g-18 . 3a; 45x-75 ^18 a;-2, 
'^' 100 600 20 90 ' 20 200 10 10 ' 

30a;+45a;-76=«360-20a; + 40; 95a = 476; x = 5. 



LIX. 

1. Let X be the nnmber ; then -^ +4- + -^— 95, etc. 

2 4 5 ' 

2. Let X be the number ; then ^+il +^=,38, etc. 

3. Let a; be the number ; then -- — r- — 4 etc. 

4 6^ 

4. Let X be the number ; then ^ .-^ = 8, eta 

25 35 ' 

5. Let X be one part ; then 60 - x is the other ; and ^ = ""^ ^ etc. 

7 o 

6. Let X be one part ; then 50 -x is the other ; 

and ^+^(5^ = 40, etc. 

4 

7. Let X be the greater ; then 100 - x is the less ; and 

X 100-x ,, . 
4- 3 11, etc. 

8. Let X be the number ; then as - (—• + ^+^) = 58, etc. 

9. Letx be the number; then 33-^- ^-:^=0, eta 
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10. Let % be the number ; then ^+£.+-^=^ + 112, etc. 

11. Let jc be the number ; then £. + ^ + ^ + ^ + 30 = 2a;, etc. 

12. Let x be the greater ; then x - 8 is the less ; and — 5 = 3, etc. 

•C ^ o 

Of* 

13. Let 05 be the property in pounds ; then — = a; - 1626, eta 

14. Let X be the greater ; then % - 504 is the less : and — - = 16, etc. 

^ ** 05-504 

15. Let X be the greater ; then 5760 - a; is the less ; and 

X- (5760-0;)=-^ etc. 

o 

16. Let X be the number ; then a; + -|- - 60 = 65 - «, etc. 

/» /w 20 

17. Let a; be the greater ; thena5-20 is the less ; and — -= — - — , etc. 

18. Let X be the less ; then 31207 - x is the greater ; and 

31207 -a ,._^1335 . 
=loH , etc. 

X X ' 

19. Let X be the age of the younger ; then 27 - 05 is the age of the elder ; 

and -^-=-2» ®^ 

20. Let X be the greater ; then 237 - a; is the less ; and 237 - 05= ^, eto. 

6 

21. Let X be A's share ; then— is £s share ; and 05+ -=-=1800, eta 

X 46 ^ 9* 

22. Let X be one part j then 46 - 05 is the other ; and -=- + - -x — = 10, eta 

7 3 
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35 tt — J5 

23. Let X be one part : then a- as is the other : and — + = 6, etc 

24. Let X be one number ; then a— x is the other ; and 

a;— (a— a;)=6, etc. 

25. Let X be the number ; then -^ = 24, eta 

26. Let X be B's share ; then — - is As share ; and as + -^ is CTs share ; 

thena;+^ + a;+ jj = 864, etc. 



27. Let 05 be the property; then -^ + -^+-^ + ^ + 600 = 35, etc. 

266 12 

28. Let X be the second ; then 70 - x is the first ; and 

1211? -2 + 1, etc 

% X 

29. Let X be the first ; then x+ 25 is the second ; and 

a; + 25 . ^ 4 

X X 

30. Let X be the j^reater ; then 208- a; is the less ; and 

-|- + ?5^«4{jc-(208-a;)}~4, etc. 

31. Let 05 be the number of days ; then -_ - ^ = 13, etc 

32. Let X be the number of gallons ; then ^- 10=—. 

5 3 

33. In 25 years the sum of their ages will be increased by 50 years ; 

hence the sum of their ages at the present time is 50 years. 
Let X be the age of the father ; then 50— as is the age of the 
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son ; and the difference of their ages is as- (50— x), or, 2a; -50. 
In 20 years the age of the father will be a; + 20, and the age of 
the son 70 -a;. Hence the sum in 20 years will be x+20 + 
(70 - a;), or, 90 years. Therefore, by the question, 2a; — 50 = 30, 
or, 05 = 40. 

34. Let X be the number of years ; then 70 - ac = — (35 - a), etc. 

3 

35. Let a; be the number of years ; then 72— as <= 5(48— a;), eta 

36. Let a; be the number of days ; then 4- + 4- = -— • eta 

2 3 a; 

37. Let % be the number of days ; then _. + ~ + JL = i, etc. 

38. Let a; be the number of days; then -- + ~+JL represents the 

12 15 20 

part done daily by ivoo men of A's strength, two of £'s, and 
two of Cs, working together. Hence A, £, and G together do 



¥<'<AnVi)^y- 



• 1 1 ., 6+4+3 „, , 120 ,„ 

39. Let X be the number of hours ; then — is the part A does hourly ; 

a; 

A and B do — - hourly ; A and do ^ hourly ; 

11 ft 1 

.*. B does , and does ^ — =- hourly. 

4 a; 18 a; •' 

.-. B and C do 1+ A .A hourly. 

.4 18 35 

Hence 1=.1+A-|, eta 

40. Let X be the number of days : then ^ 4. ^ j. — - as-^, eta 

5 10 15 X 
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41. Let X be the number of days ; then B will do the whole in 3x days. 

.*. B does ^ daily. Now A does ^ daily, and in 3 days he does 
3ic 60 

^, while B in 3 days does — « 
50 X 

9 12 
Hence — 1 — b — , etc 

m X 6' 

42. Let X be the number of hours ; then <— + •--»: — , eta 



3 3 11 
43. Let X be the number of houis ; then -- +--+--•» — , eta 
•^ 4 10 6 jc 



44. Let X be the number of minutes : then -— - —-= — , eta 
^^ ' 40 60 iT 



45. Let X be the number of minutes ; then — + -7- + — = — > eta 

a c X 



46. The first pipe lets in 12 gall, in ~ min., or, -- galL in a min. 

The second „ -^ galL in -— min., or, ^ gaU. in a min. 

17 
The third „ 17 galL in 3 min., or, -^ galL in a min. 

3 

(48 92 17 \ 
+ +_1) gall, in a min. 
13 15 3 / 

Let X be the number of minutes in which they fill the vessel ; 

thenx/'^ + ^^ + lIUTSsl, 
\13 15^3; 4' 



2160g + 3588g + 3316g _ 3021 9063a; 3021 
586 "" 4 ' ^^' 586 "" 4 ' 



3x 1 685 . 9 
°' 686-4' ••*= 12- ^*' 

F 
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47. Let X be the number of gallons let in per minute by the third 

pipe; thenjc + lO andaj-4 are the number of gallons let in 
by the other pipes ; then 15(a; +a!+10+a;-4)= 2400, etc. 

48. Let X be the distance from Ely ; then 16— x is the distance from 

Cambridge; and 4 = 1?::^; ^^JQ^T^.^ 3x = 64-4a;; 
^ ' 4f 60 * 40 30 » •**' ^ ^^'t 

18 

a; = 9^. 

49. Let X be the distance up ; then x is the distance down ; and 

| + J=5jf+f-5;« = 7; and .•.2.-14 

50. In 1 hour he walks -^ miles ; hence in c hours he walks -=- miles. 

o 

He walks 1 mile in — hours ; hence he walks d miles in — hours. 

a a 

51. Let X be the number of days ; then 286as = 244(x+ 2), etc. 

22i 31i 

52. Let X be the number of hours; then 35 x -— I = (x + 8) x^i-i. 

3 6 

15a; 63(ic + 8) 

-2 io~'**^ 

53. Let X be the distance from Cambridge ; 60 -a; is the distancf; 

J? T J *l,«« 35 60-05 X 240-4iC . 

from London ; then —.=—-5— • -_= — _ — etc. 
' 4 3j * 4 15 • 

54. Let X be the number of hours ; then -— x a; = -=-(a; + 8) ; x=42. 

3 6 

Hence 50 hours after A started. 

55. (1.) Let the time be x minutes past 1 ; then as = 5 + :?^ + 30, etc. 
(2.) Let the time be x minutes past 4 ; then a; = 20 + :^ + 30, etc. 
(3.) Let the time be x minutes past 8 ; then x + 30 = 40 + ~, etc. 
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56. (1.) Let the time be x minutes past 2 ; then a5=10 + -^ + 15, etc. 

(2.) Let the time be x minutes past 4 ; then there are two solu- 
tions, (a) x + 15=20+^,etc. (/3)x=20 + ^ + 15, etc. 

(3.) Let the time be x minutes past 7 ; then there are two sohi- 
tions, (o) x + 15=35 + :^, etc. (/3) x=35 + :^ + 15, etc. 

57. (1.) Let the time be x minutes past 3 ; then Jc = 15 + — , etc. 
(2.) Let the time be x minutes past 6 ; then a; = 30 + -^ , etc. 

(3.) Let the time be x minutes past 9 ; then x = 45 + — , etc. 

4a; 

58. Let 2j5 be the number of apples ; he pays for them -v- pence. 

He sells x for -^ pence, and x for — - pence. 
Hence |-+|.=^ + 1; aj = 30; 2a; = 60. 

59. Let X be the number of sovereigns he had at first. 

Then he has 4---J- left after the first gift ; 
2 2 

and he has -— {— - -— I - -^r left after the second gift. 
2 \2 2/ 2 

Theni-|'-i-iV-=0;5^i=l;x = 3. 
2V2 2/ 2 '4 2 ' 

-— +n 

60. ? =JL. 1±1^=1; 66 + 99n = 9w + 69, etc. 

°^ o . 69 33' 9?i + 69 33' ' 

3/1 + - 

61. Let X be the number of days ; then a; - 3 is the number of days 

that the pursuing army is in motion ; and 18a; + 25 » 23(x - 3), 
etc. 
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62. Let X be his original income in pounds ; 

63. Let % be the original sum ; then first remainder is — - 50, or, ^~ ; 

second remainder is 1 of ^::^-30, or, ^LZ^^Z^ , 

third remainder is ^ of ^-^^^-20, or, 6^-1050-400 . 

4 6 ' 20 ' 

thus ^-^^^^ « 10; 6a;=*1650; x = 275. 

64. Let 2a; be the number of eggs bought ; for x I gave -^ pence, and 

for X I gave -|- pence ; and I sold 2x eggs for — - pence. 

Thus4 + ^=^ + l; a! = 30; 2a; = 60. 
2 o 5 

65. Let OS be the number of minutes in which C would fill it ; then 

1200 



X 

1200 

X 



= number of galL let in by G each minute ; and therefore 
+ 10= number of gall, let in by A and £ each minute. 



Hence lM + io + 1200^1200 whence a;-60. 
X X 24 ' 

Thus A takes 90 minutes and 60 minutes. 

Also B lete in /1^_1200^1200\ ^ ^^^ 

\ 24 90 60 / ^ *^ ' * 

50 - -5- - 20, or, — - gall, per minute. 
.'. B takes 1200 -^^ minutes, or, 72 minutes to fiU it 

66. liCt X be the number of days B would take; then 2x is the 
number A would take. 
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Then --- +7;- is the part A and B drink daily, 

/. — of I -- +-^] is the part drinks daily. 
4 \x 2x/ 

67. Let X be the number of shots each fires. 

Then ^ is the number of A's hits, and ?? of B's hits. 
12 ' 12 

Thus — + —=32: a;=24 
12 12 •''"»•*' ^** 

68. Let X be the number of horses ; then 2x is the number of oxen, 

and 100 - 3x is the number of sheep. Eeduciug all the prices 
to shillings, 

440a; + 250 X 2a; + 30(100 -3x)= 4700; aj=2, eta 

69. Let X be the whole number of marks. 

Then 4 = number of marks obtained by K 
5 

<)>^ ■ 

And — = number of marks assigned to book work m the paper. 
5 

Also —= number of marks obtained by A for riders. 
5 

... ^+^=160; a; = 200. 
5 5 

7a Since the man made a mistake of 55 minutes, the distance 
between the hands was 5 minutes. 
Let X be the number of minutes past 2. 

Then 05 + 5=10+:^ ; a;=5A . 

1^ IX 

5a; 
71. Let X be the original force ; then —-4000= remainder after the 


defeati 
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Hence — - - 1000= number after the reinforcement. 
6 

Then |-(^ - lOOo) «= 18000 ; ^ - 750 = 18000 ; a; = 30000. 



onginad aeoi; uienx + 
the peace. 



72. Let a; be the original debt; then a; + -^-25000000= debt after 



^, 4/0; + 4- -25000000^ ^ 
Then -loo""*"^ 100 ' ' -^^^"^^^^^^^^ etc 

73. The influx goes on for 10 days and 15 hours, or, 255 hours. 

The consumption extends over 10 days (excluding Sunday) of 

15 hours each, or, 150 hours. 
Hence if x be the number of gallons that come in each hour, 
255a; + 2250 = 150 x2a;; a;=50. 



LX. 

T «_.«.. 3« aa; + a;2 + 3a 
I. a + a;+ — = • 

% X 

a^ + ttx 2a; -2a a^ + aX'-2x^ + 2ax a^+3ax -2x^ 
^- ^1^^ ^^' ^ ^ 

^^y . 2y _ x^-2xy + y^ + 2xy _ a? + if^ 
X x-y" x{x-y) ^xi^-y)' 

4a + 46 2ag-26g _ 4aS + 4a62 + 4a^6 + 46S-2a3 + 2a5^ + 2a^-25^ . 
^ a-h a2 + 62 - (a-6)(a2+62) 



LXI. 
5a; + 4 23a; 10a; + 8-23a; 8-13« 



I. 



35 70 70 70 

xy oi^-y^ x+y 
x-y ''xy{x-y)'^ xy 
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3. T—-^ -^=a;(l-x). 

^ a; + l 1 + x ^ ' 



X 



4. 

OS 



^\ y J x+y 



5. 



(x-y\ x-y 

x^ • x^ 2x2-x3 + l 



aj^ • » x\x + l) " OS 

Q a^-ax+a^ + aoi 2x 2x^ 

2g _ 2a; _1. 
^* ?+?""2a;a'" x * 

jQ^ x^ , 1 _ x'+l+x-l _ x(l+x) ^ 

1+x 1+x 1+x ~" 1 + x "" 

a^-2xy+y^+x^+2xy+y^ x^-2xy+y^-x^-2xy-y^ 
2^+%2 

1+x+x^ x^+x+1 3 

a»+2a5 + 6g + 6g . o+6 _ (a«+2a&+26^a5 . 
^' b{a+b) ' ab ~ 6(a+6)(a+6) ' 

,, 2m2-3m+l 2m-l 2m2-3m + l _ , 

14. 5 = — — =m-l. 

m m 2m-l 

- e+b + a ^ {a+b + c){a-b-c) __ ab{a'¥h+c) 

abo ' ab a6c(a + 6 + c)(a-6-c)' 
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LXII. 

2a?'*'2a* 2a* 2a* 2 2a^ 2a3* 



dFbc dt^d ah<^ bcd^ iLo-Au-Aa-A 

ahcd abed ahcd abed d e d a 

Q?^ ix^ a^* o^^ y^ y a a?* 

9fl^_^12a2 ea 3 a? a^.a._.J^ 

^108 108 108 108 12" 9 18 36 



• 



• 



^ 18p^ . 12g» 36r2 ^ 725« ^^4^ 12r^24« 
^- ^^■*"^^"3^«"*"3^«"gr«'*'^""P^'^^ 

g 10^_26a^ ^_^ 125 ^_^.3a5 J^ 
* 1000 1000 1000 1000^100 40 40" 8' 



Lxm. 

I, l+a)2(2-2a+2a*-2a5+2a*„. 
2+2a 



2a 
2a-2a* 



2a« 
2a2+2a? 



2a? 
2a3-2rt* 



2a* 
2a*+2a? 

-20^ 
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2. itt+2)7n(l-l + ^_l+l« 

m in? i»* m* 



_o a a* a^ a* 



-2 








-2- 


4 
m 








[4 






m 








4 


. 8 






m 










8 








";? 








8 


16 




« 


m^ 


If? 






16 



a + 6 



-26 

-26- 26* 
a 




26« 
a 
263. 26» 




263 
_263_ 


26* 
'a3 




26^ 
a* 



4. a«-ai')«^+a?a + §+^+^+^... 

a^ a* a® a^ 

a a^ a* a* 



2x8 






2a:>.^ 






2x* 




a^ 






2x* 


2a< 




^ ' 


a* 






2jb» 






a* 






2aJ« 


2a* 




<** 


'1? 
2x8 



«» 




x»-^ 




a 




X8 




a 




x3 


«• 


a 


a' 




X* 




a^ 




IB* X« 




a* a^ 




x6 




a3 
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6. a+x)6(* *?+■ 

b+^ 

a 


'}x^ h 
a? c 

7. 1 


7? hy^ 
+ 2a;-2a;2) 

"a* 


1(1 -2x+6x2- 16a? + 44a;*... 


hx 


l + 2a;-2a;2 


hx ho? 


-2a; + 2a;2 
-2a;-4x2 + 4x> 


6«2 
a? 


6a;2-4a3 

6x2 + 12x3 _12a^ 


a^ 


-16x3 + 12a^ 




a? 
a? 


- 16x3 -32x* + 32x6 




-44iC*-32a;5 


• 




a* 





8. l-x + x^l+a5(l + 2a:+a;«-a?-2a^... 



2a!- 
2x- 


-x2 9.1- 

-2x2 + 2x3 


-2J 




»2. 

Jb2- 


-2x3 

-X3 + J«* 






w 


-x3+a4- 


■ x6 



9. 1 - 26)1 + &(1 + 36 + 662 + 126' + 246*... 
1-26 



36 
36-66« 

66* 
662-1263 

-2a;*+«^ 1263 

1263-246* 

246* 
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10. a; + 6)x3-63(aJi„5a. + ja«26^+2M_ 

X x^ 



ac3 + 6x« 



-6x2. 


-68 




II. 1 


-6x2. 


-6^ 
62x- 


-6» 










62x+63 








-263 






m 


-263. 


26^ 

X 



X a,-2 ar jc* 0* 



X 



26^ 
a; 



a26 

X 




X 


a26« 
x2 




a262 

X2 




a262 a263 

X2 jcS 



0^ 



12. a24-2ax + x^a2(i:L%?^.4^^5^ ^ ^^.^^ 

a a^ a^ a^ * x 



a2+2ax+x2 








-2aX' 


-x2 




-2ax- 


-4x2- 


2^ 








ac2+ 


2x3 
a 








3x2+ 


6x3 3x* 
a "**a2 






- 


4x3 
a 


3aJ* 






" 


4x3 
a 


8x* 
a2- 


4x« 








5x* 
a2 


4x» 
a3 



ar* 
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13. Dividend = (Divisor and Quotient) + Remainder 

= (a; - a) (a;2 - 2aa;) + 4aS=iB3 - 3aa;2 + 2a2a; + 4a*. 

I4» Dividend =(m-5)(m5 + 5m2 + 15m + 34) + 76 
=m* - 10m' - 41m - 96. 



LXIV. 

10a^+15a;+6 4a; +3 _ 40g* + 903:^ + 693!+ 18 .^ 
^- 30 """12""" 360 '^^ 

6a«-5a+10 6a-4 30a* -• 49a» + 70o ■ 40 .^ 
^- 30 """20 600 '^^ 

3. jc*+a;+— +^ 4. a*-l+i 

a-i. «»+l+4 

35 ar 






-^ 



^- (^■*-f)(^"f)==^~f 



ac* +1 + 



1 



^""a6'*"ac'*'a6 62"**6c'*"ac 6c "*" c^ ~ a^ *** 5c F"^?' 



^,_^6.62 6 6« &8.6268J4 52 54 

' a a^ a a^ a? a^ c^ a* a* a* 
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8. 1 — -rrX + -rrOI? — z-js*^ 
2 8 16 



l-—x+—3?-—a? 
2*^ 8*^ 16 

+ ^ 8^^3r 64 

8 8 64 

^ 15 + 18a;-14jB8 4-2x-{b2 60 + 42a;-107a:> + 10a:» + 14c* ^.^ 
^ &? ^ -^ 12i* ''*^ 

TO «*^i^2a3 , 6* 26« 2aS 262 a* 6* 4&3 



LXV. 









^ a262-l 06-1 06 + 1 ^ 
m^' + l mn -hi m^'-mn+l 

^ if-^—r 2* '^*^ 

ac^' *" xy ** icy ' 
^ S^P "*~SS65 a262 '^^ 



94 KE Y TO ELEMENTAR V ALGEBRA. 



8. Q ^ 2 

6x3_i0a;2 + i6x + 36 , 

= ^ , etc. 

4 

^- a363 "^06"" ^252 > etc. 

feV + g^gS + ct3&3 ^ 3a2&2g2 5c + ac + 06 
a?'\^(? ' abc 

a262ca 



, etc. 



LXVL 

a;-3 60a;+7 _ 60a:»~143a;-21 
^* 10 "^ 100 ■" 1000 '®^^ 

/^*a.'7\ /?? o\_ 6a!+700 2a; - 30 _ 10a:» + 1250a; ~ 21000 
^'ViOO'^VviO / lOOT'' 10 1000 '®'°- 

3a;- 2y 4a; + 7y _ 12ai' + 13g;y~14y ^ 
3- "W "" "To 100 ' ®^°- 

43a; + 62y 4x - 6y _ 172a:2 _ 59^^ , 312^2 
"^^ 10 ^ 100 ■" 1000 '^^ 

5. -000027 - -001 + -000343 + '00063 = '001 - -001 = 0. 

6. -343 - -0441 + -00189 - '000027 = '34489 - '044127 = '300703. 



LXVII. 



I 



— — -^ — -^- )=aa:(l + -^ + — + -—- + ...) 
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(aw-arg + wN /I 1 1\ 

= (a + 6) { (a+6)»-c(a+6) -d+-l^ j . 



LXVIII. 



1. Lety = X; then-T^=X; anda = X6, c=sX<i Then 
(1.) ^*=^*-X-l 



6 6 



=x-i. 



d (2 

^"^•-^ a+6"X6 + 6"X + l 
c Xd X 
cTd"X(i + (i""X + l' 

/QN 3tt _ 3X5 ^ 3X_ 
^^'^ 4a-56 4X6-56 4\-5 
3c ^ 3Xd ^ 3X 
4c-5d""4X(i-5(i 4X-5' 

. a2+6g _ X26a + 62 _ Xg + l 

^^•^ a2-62"'X262-62""X2-l 

^ + d3_X^^+fi2_x2 + l 

. . 8a + 6 8 X6 + 6 ^ 8X + 1 

^^•^ 4a + 76'"-^6 + 76 4X + 7 

8c + d _ 8Xd + d _ 8X + l 

4c + 7(i""4Xd + 7(i""4X + 7 
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cd~~\dxd~^W 

^. Ua+b ^ ll\b+b _ h(n\ + l) _b 
^^'^ llc + d llXd+d (i(llX + l)"d 

1 3a+6 __ 13X6 + 6 _6(13X + l)_6 
iZc+d 13X(i+(i""3(13X + l) d' 

a^-db + b^X^b^'-Xb^+l^ i X^-X + l 

^+a5TP~x255:pxP+F'"x2+x+i 

(^-cd+d2 X«(£2-Xdg+(P _ X2-X + 1 
c2+cd+(i2""X2d2+X(P+(P""X2+X+l 



(8.) 



2. Let each of the fractions s X 

Then Z=:aX-6X; m^'bX-ck; ns=cX— aX 

And Z+m+n = aX— 6X + 6X— cX + cX— oXasQ. 

3. Let each of the fractions «= X 

Then a = X&, c = X(2^ e » X/ 

A ({ ?5ii^+^ ? X6 + mkd + nX/ _ ^ a^ 
Ih+md+nf Ib-bmd+nf "" T 

4. Let each of the fractions ^X 

Thena+&«X& 

b'{-c=\c 

c + a s= Xa 
Adding, 2a+2& + 2c = X(a+&+c) 
Hence X » 2, and .*. a+ & = 2&, or a^ 6 
Similarly we can show that a=se^ and b^a 

5. Let each of the fractions = X 

Then ais=X6i ; as=:X6s ; a,=X6s 

^^ , 2ai + 3aa + 4a 8_ 2X6i + 3X&a + 4X&8 . _Oi 
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6. Let -i-s=X ; then 4- ^ l^^s than X ; and 4- ^ ^^ss than X 

a f 

.% a=X& ; c is less than Xd ; e is less than \f 
.•. a+e+e is less than X6+Xd + X/ 

•'• ? — 7 — t IB less than X. that is, less than -^ 

Next let -:^stt ; then -^-and -j- are each greater than fi 
J a 

••. €^yif\ a is greater than /i5 ; c is greater than yd 

•*• a+e+e is greater than /i5+ fid +/ii/' 

7. Let each fraction sX ; then Xi = \yi ; and a^j « X^, 

Then 4^ + ^i ^ ^yi + 5yi ^ 4X + 5 
7a:i + 9yi"'7Xyi+9yi 7X + 9 

And ^+^«^ '^ya + 5ya ^ 4X + 5 ^ 
Vai+9y,-'^7Xy,+9ya 7X + 9* 

8. Let each fraction « X ; then a =X& ; and c » Xd 

rp, a2+a6 X«6«+X6a y(X^ + X) 6« 

^^®^ ? + C(l"'X3(P + X(P-d2(X2 + X)"'(P 

A ^ < *^"^ X6g-5^ 6g(X-l) _y 

9. Let each fraction = X ; then a = X& ; and c^\d 
7a + b 7X6 + 6 7X + 1 



Then 
And 



3a+56 3X6 + 56 3X + 5 

7c + d ^ 7\d+d ^ 7X + 1 

3c + 5d^3Xd + 5(i- 3X + 5 



la Since h is greater than a 

be is greater than ac 

06+ 6c is greater than db+ac 

ah + bc. ^ ^, a6 + ac 
£-77 — \ IS greater tnan ttt; — \ 
6(6 + c) ^ 6(6 + c) 

b(a + e) . . ., a(6 + c) 

4 ), ; ( IS greater than , ;. . ; 
o(6 + c) ® 6(6 + c) 



T — 18 greater than -j- • 
6+c ^ b 



O 
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1 1. Since h is less than a, we can show, as in the preceding solution 
that T-— is less than -r-- 



LXTX. 
I. 3x16 + _l-i-=48 + 2-4 = 4a 



2. 7»2-12a; + 5)14a:5+ 7a;2-66x+35(2x 

14x5-24x2 + 1005 



31x2-66a; + 36 
7 

217x2 -462X + 245 (31 
217x«-372x + 155 

-90X + 90 

Hence H. 0. F. is x- 1, and dividing both terms of the 

^ i.^ ^- V -i. * 2x>+3x-5 

first fraction by it, we get — _ — 

a*+4a-46)a3-39a+70(a-4 
a5 + 4a2-46a 



-4a2 + 6a + 70 
-4a2-16a + 180 

22a- 110 
Hence we find a- 5 to be the H. C. F., and dividing 

both terms of the fraction by it, we get — \^ • 

(1+9 

a» + 2qp+j?2-a2 + 2qp-j?> . a2 + 2ap+p2+a2-2qp+j?» 

4gp _ 2ap 
■'2a2 + 2p2"a2 + pa* 
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6a^-4y» + 3z' 6 y'-4g» + 3a:» eg* -f 4x» -f 3y» 13r' + 5y'-f-5z« 
^ 24 ' 24 24 "" 24 

13^+5y^+6^ 24g»-24x« + 12y« 37g» - 7?/* - 19z^ 
24 "" 24 " 24 * 

16+1-1+4 jgj^^ ^ 

'• le-l-i+r^"^ ^^'^' 

4 

, 15x'+18aa;-14a'» 4ic2-2aar--a* ' 
^ 6 "" 2 

60a^ + 42aa^-107oV-fl0a?a;+14a^ 
" 12 

7. ^ 9 — iA5 ^= i!^ — = a + 26 + r, by divisioa. 

x{x-y) x{a^-f) »(»-y) a;(a^-y^ 

ac^ + a^ + a% + y^+y^-icy^ _ g^ + a% + 2y^ 

9. 5a;?+9x-2)60a:3-17a2_4a. + l(12a;-25 

60a:»+108iB2_24x 



and 



- 126a:* + 20a; + 1 
-125a2_225x + 50 

245a; -49 

245a; -49 49(5a;-l) 49 
6a;2+9a._2"'(a; + 2)(5a;-l)"'a; + 2 



la a^-9x8 + 7x2+9a;-8)a^ + 7a:8-9x«-7a+8(l 



16a;S-16a;2. 16,^4. 16 
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^ 

Divide by 16; a:3-x2-a;+l)jc*-9a:3 + 7a;2+9a(;-8(«-8 



-8xS + 8a;2+8a;-8 
-8a:3 + 8a? + 8a;-8 



Hence ^-'^-%^\ is the H. C. F. 



0^ 1 a:^ -g^ 

""jB*-!"^ iB*-l ""Sf^l""l-aJ*' 






-»a+a?/ + 



1-6"" 1-6 ""1-6 



^W)H)K)-(''-J)(-*^)-'-f 



a+.6 + 2 1 ac + 6c+2c + a+6 + 2 + a6 + ft+6fl 

a6 + a + 6 + l'*'c + l'™ a6c + a6 + ac+a+6c+6+<j+l 

a6 + ac + 6c + 2a+26 + 2c + 3 



a6c + a6 + ac+a+6c+6 + c + l 
If this fraction= 1, then a6 + ac + 6c + 2a + 26 + 2c + 3 
= a6c + a6+ac+a + 6c + 6 + c + l ; 

or, a6 + ac + 6c + 2a + 26 + 2c + 3-a6-ac-a-6c-6-c-l«a6c, 
or, a + 6 + c + 2=»a6c 
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15. -^^ TX-a 

« - a) oa^ - a V - 0605* - 6V + a'6a + a*6^ (oo* - o&c - 6^ - 06* 



-Wx2 + a«&« 

-oWc + aV 

Hence the result is «a^-«»to-M»-ay 1_ A_ ^. ^. 

a^ a ax a^ oar 

,& r^+i_+«)^(i_+ « + «)=! 

\oe 06 00/ \ac 00 he] 

AlBO| since % = — - — 

« - 6+c-a.. . a + c-6. . ^ a + 6-c 
2 ' 2 ' 2 

(6 + c)«-o» ^ og-(6~c)» 
Hence <■(<■«) + (<-&)»-<?)_ 4 4 



46c 46c 



17. 



1 . 1 ^ 2 o ^ <3^ ^ 2o' 

,^x , X , , a^ a+« o-x o^+x* 



o o ? 



_ o»~ox+o'+flx . 2o^ _ 2o^(o^+g') +2o^(o*--ae») ^ 4a* 
o'-x? o^ + x* a*-x* a*-a;* 



102 KEY TO ELEMENTARY ALGEBRA. 



j> o« + 2a& + &^ + a«-2a6 + 6 ^_ 2(a«~6^ 2(a^+^ 2(a«-&^ 
2(a*+2a^6a + 6*) -2(a*-2(i26« + 6^) _ 8a^&a 

^* 2a(a+6) 2a(a-6)'" 2a(a2-62) 



21. 



2 1 1 2 _ (g-H)2 ga-1 

(a:2-i)a"2(a;-l)2 a;2_i = (jB2«i)2 2(»2-i)2 (x2-l)a 

4-a;2-2a;-l + 2g2_2 __ g8-2a; + l 1 

" 2 (a;2 - 1)2 2 (a;2 - 1)2 "2(a; + l)a* 

(<t+&)2-c2 ^ g46 + c_ (a + 6 + c) (g+ft-c) {b + c-a) _ a+h-e 
c2-(a-6)2 ' 6 + c-a (c + a-6) (c-a + 6) (a + 6+c) a-6 + e 

\a; + l sc+iy \a;-l a;-l/ 

^ a^ + x + l-l ^ ct^'-a^ + x-'l ^ stP+x _^ ^_ ag(a;+l) _^^ 
a+l * sc-l a+l * »+l '^ 

\l±2-.b i±£ + a-26 ^^'^'^ 3«-36 
«-l + l = 0. 



25. 



(a + 6-c)(g-6 + c) (& + a-c)(&-a + c ) ( c + a~5)(c-CT + 5 ) 
(a+c + 6)(a + c-6)'*'(a + 6 + c)(a+6-c)'*"(6 + <j+a)(6 + <j-a) 

^ a + 6-c h-a + c c + a-b b + c + a___^ 
a+c+b'^a+b + c'^b + c + a'^a + b + c 
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2^ g(a;-4)(g»-4)(a^-4) (x-4)(g+2)(g + 2) (a;-4)(a;-h2)g 



27. 



(a+l)(a~l)(a»+l)(a»-l ) (o' - a + 1) (a« -t- a + 1) a^ + a^-f-I 
(a+l)(a+l)a2(a-l)(a-l)"" a> "" a^' 

28 ^ + ^-^ 1 (a^-H)(a;-l ) 3 

1 + g-ag' g^ a;^ (a;^-:^ + ag-l) 3ag 

_ (g*+2g^ + l)(l + g-g2)_a3 4.a^(aJ_a.2^a;,l)_3a . 

_ l~2a; + gg (a; - 1)^ 

a?a^ ~ CKC "~ aV ~fl? x^* 

( a2 + 2a& + 62-o2 + 2a6-62 26^ ) a-_6 
^ ( 2(a«-62) +^352) 26 

( 2a5 + 262 ) g~6 2&(a + 6)(a-6) _, 
""( a2_52 J 26 ""(a +6) (a -6)26 ' 

a2 + 6« + cg + 2a^ + 2ac + 26c + 62-26c + c2 + c2-2gc + a^-2a64-6g 

3a2 + 362+3c2 __ 
a2+62+c« "*• 

■ l + 3g» + 2:^ (l-g-3g2)(3-2g-7ag') 
^ * (3 -2a;- 70;^*"" (3 - 2a; - Tx^)* 

_ l + 3g2^2a;8,(3,5a.,i4a;2 4.i3a^+2Xa;4) 
" (3-2a;-7a;2)* 

" (3-2a;-7a;^* 
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a^ + agy+y^-g^ + aa^^-y* a^ + 2a:y+y^~a!^ + 2a:y-y^ 
(a:2-y2)(^ + y2) + (a-y)(a;+y) 

_ 4g^y2 (a;-y )( g+y) flpy 

:^-j^ y a^-y3 .y2 g+y (g-y)(-l) 2y__2 

j*f» 5— X ^~^~ + q — X "q"; ; — ^ + —————— ^ — — ib. 

ya x-y y3 aJJ^.ajy + ^ y y y 

^^* (a-6)(a2+a6 + 62)^ a + 6 "*"a3 + 63><g2+a6 + &« 

""a + ft a + 6"~ a + 6 ' 

5 2 -(a;-l) (a;~l)g-4 3-a; g»-2a;-3 

-^ ' '4(0; - 1)2 •*" 4(a; - 1)^^+T) ~4(a; - 1)* "*" 4(a - 1)^ (» +1) 

3a;-f 3-a^-g+g^-2ag-3 _^ 
"" 4(x-l)2(a; + l) 

Jl. 1 1 

o&B a(a - 6) (x - a) 6(a-6)(a;-6) 

(a-6)(g-o) + 6as 1 

a&B(a - 6) (x - a) "6(a-6)(a-6) 

(ax+ab-a^{x-b)'-ax(x-a) 
aJbx{a-b) (x-a) («- 6) 

ax2~a6a5+a5g-aft2~a%e + a25~(tx«4.a«ag 1 

abx{a-b){x''c)(x-b) *'a5(a;-a)(»-6)' 

38. -i --4.4--4 + -- — + -tonteniis 

■s i- + 4- + — + ... to w terms - (1 + 1 + 1... to n terms) 
a c 

(a*+j/«)(«'-y')(g»-y^ a^-y' 
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a+«-g+a;"^g^+a5*-a*+a*'°2a;'^2?"' a ' 
4i.Sm«»^+l=(x4)(«.-l+^);and^-««=(i+x)(l-ar) 

the quotient is a?-l+-2-3(— ^a;)+4; 

3 1 
or,a*+3x + 3 + -5. 

The quotient may also be obtained by long division as in p. 133 
of the AlgehrcL, 

m 

^(f-T)-(T-T)-(T-7)-^-*«"**"- 

«(l + l + l...to n terms) (g+6 + c+...to n terms) 

«»-±=:n-l. 

a^ +xy-ncy + y^ g*-ac'y^+a:^'+y* ^+j^ (ae* + y^ (a* ~ y') 
^^ ■" a?-y2 -^ (x»+!rO(«"-y^ "'a^-y^'' aJ*+y* 

ac*+y* 
aiy+2gy+y'-2gy 

.. (g+y)' . (g-y)' (g'+y^(a?-y)V , (g^-y)' ^i 

(a-y)* 

45. (g + 6X«^ -l)=(l-a&)(c+4),oracd-g + 6ai-6«c-a6c + (i- dbd, 
01 a+h+e+d'^hcd+acd+ahd+ahc 

a+h+e+d 



a e a 



•abed. 



^ (i)-a)*(i>-2)» p-s- 
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l-2a; 1 . JB + l 



(l-2a;)(2x + 2) + (g^-g + l) g + l 
"^ 6(jb3 + 1) 2(x2 + 1) 

2a;-f 2-4a^-4a; + g^-ag + l g-f 1 
3-3a;-3a:'. a + 1 l-a;-a;2 aj+1 



6(x3 + i) ^2(a:2 + i)-2(a?* + l)^2(«2+l) 



48. 



2(a:3 + i) (3.2 + 1) (x3+l)(a^ + i; 

y 1 



g • gy + 1 y(ai/2;+a;+») 
2^2; +1 

^ yg+l ocy -fl 1 a^^ + icy + yg+l~l 

xyz+x + z y y{xyz+x+z)~~ y{xyz+x+z) "" 



1 gg _ / 1 y \ _ tt a 

^' a-x {a-x)^ Sfl-y («-y)v~~(^""*)^ (a-y)* 

And— — i— T,- ^ ^ (a-y)-(a-g) 

(a-'y)(a-x)^ (a-y)2(a-a;) (a-a;)2(a-y)2 

Hence original fraction ^ ^(^-y)^-^(^-g)' ^a(a~y) + a(a-!e) 

=2a2-aa;-ay. 

3 , a + h-c 3-a-6-c ^ 3 3~a-6- c_ <H-6 + c 
^ ' a6c * dbc a+b-c ^a + b-c a-i-b-c a+6-c* 

51. W-^'^'-^^ iaA-a^-mbJy ('"'-^ 
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LXX. 

1. 6aj + 21y=123 ) ,, . ,« «« « . 
6a; + 8 = 84 1 ^^^*^®*^°S» 13y=39, y=3, etc. 

2. 45a; + 72y=909) ,^ ^. „ ._. ^ . 
A- ^yZ A-A subtracting, 622/=434, y= /, eta 
4oa5 + 10y=4/5 ) 

3. 26j; + 34y=378 ) ,^ ^. _, ,_ . ^ 

4. 14a5 + 9i/=156 ) , 

, / J sabtracting, 5v=40, y=8, etc 

14a; + 4y=116 5 ^' ^ '^ ' 

5. 3x + 45y=147 ) , ^ ^. 00 ^/j o * 

.^ .,, f subtracting, 38y=76, y=2, etc. 
3x+. 7y= 71 ) 

6. 105x + 133y=924) ,^ ^. ^_ ... . . 
105X+ 51y=678 1 «^^*«^^^>"S' ^2y=246, y=3, etc 

^' StsS^ll^ ! subtitujting, -26y = -910, y=35, etc 

a 156x + 108y=420) ,^ ,. 0,0, , . 
156«+ 87y=399 1 «^^*««^*^g' ^ly = 21, y=l, etc 

9. 504.4- 98t,=2310 ) ^^^^^ ^^ ,^^ 3 ,,,. 
604a; + 562/ =2184 J 



LXXI. 

'• J! iJj'^32 i subtracting, 31y=124, y=4, etc 
2. 105x-60y=825 



105a; -91y 



^825 ) 

> subtracting, 31y = 62, y=2, eta 
= 763 ) 



3. a; + y 96 ) g^i,^j^^j|.i„g 2y=94, y=47, etc 
»-y« 2) 
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4. 28a; + 63y=553 ) ,, ,. ,^, ^^^ „ , 
28a;-68y=160 ! «^^*^^^^"^& 1312^=393, y=3. eta 

5. 7a;+133v=679 ) , 

.^ e« ,^, > subtracting, 186y= 558, y= 3, etc. 
7a5— 532^=121 ) 

6. 87a;-42y=525 ) ,, ,. ,^ «« « ^ 

..« ..«►. J subtracting, 14y =28, y=*2, etc. 
87x-56y=497J "^» i' > :f > 

7. 342a;-426y=1284 ) ^, ,. ,^^ ,,^ , , 

^►.o ►,«« \ subtracting, 552y =552, y = 1, etc. 
342a5-978y= 732 J *" ^ > if > 

8. 516a;+ 24y=3192 ) ^, ^. ^„ ^^^^ , , 
51&C- 731y= 172 1 «^^*^*"^g' 755y=3020, y=4, etc. 

9. 65a; + 117^=2444 ) ,^ ^. ,^^ ^,^^ ,^ ^ 
65X. 10y= 285r^^^''^'^2^2^=^'^^'y'^^'"*^ 



LXXIL 

I. 12a5-21y=s 66 ) , 

12x-28y= -4 r''^^''*^' ^^"^^' ^"^^'®*^ 

^ 9!-24y=-24!^''^*^^^'^^"^^'^'"^'®*^ 

4. 21a + 49v= 546 ) , 

21« - 673, - - 408 ! ™^*««'*^' ^^^ - *°*' » =• '' **^ 



+4i/= 78) 

_ > subtracting, 13y = 117, y = 9, eta 



6. 6a;+4y= 78 
6a; 
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7. 26a; - 65y =- - 273 ) , ^ ^. ^^ _,^ ^ ^ 

^« « « .^ ? subtracting, - 57y « - 513, y = 9, etc. 

26x- 8y« 240) * ^ » :f > 

^, ,^« « > subtracting, 169x = 507, x = 3, etc. 
21y-133x- 21 J *' ' ' 



LXXin. 

'' tot 14^ = 14}*''^*"^*^^' -5y-10,y«-2,eta 
^ 38a;-6y = 36oh^^*^^*"^^' - 23a; « - 207, ic = 9, eta 

"' S + S-'^oi'^''^''^^' -31y = 93,y«.a 

4. 35y - 15x = 695 ) ,^ ^. «« ko o * 
35y + 14a;-637r''^*"'''*^' - 29x = 58, a; « - 2, etc. 

5. 8x+18y = 212) ,. .. _. . 

J ^rst subtracting, y =» 14, etc 
8x+17y = 198> ^'^ ' 

18x- 8v = -38 1 ®^^*^*^°S' -55y = 110, y= -2, etc. 

7. 17x + 12y= 59) ... ^. ___ ^ . 

' * ^ ^ Jadding, 74xs=518, x = 7, etc. 

57a;-12y = 459) *' ' ' 

8. 24fl; + 9y = 9) ,^ *. ,0 /» 1 *^ 

^ > subtracting, 12a; = 6, a; = — , eta 
12a; + 9y = 3j ^' '2* 

9. 238a; - 966y = - 1442 ) ,^ ^. ^._ ^._ _ . 
238a;.221y=- ^97 T"^*"^^"^^' " '^"^^ "^^'' ^='' ''"• 
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LXXIV. 



20y-a; = 580) 20y- a; = 580 J ' 

3. . + 49,=1757 ) ^49x + 2401y=86093 . , 3400,= 84000, 2^= 35, etc. 
y+49a;=2093J 49a;+ y =2093$' 

4. « + y + 15 = 30) x + y-15) ^^^ ^^ ^^ 
a-y + 14 = 19r«-y= 5)' ' 

5. 14a; + 5y = 826 ) 196a; + 70y= 11564) 
39a; - 141/ =- 1609 ) ' 195a; - 70y = - 8045 J ' 

391a; = 3519, a = 9, etc. 



+ 9y = 150-5y) 6a;+14y = 150) 30x + 70y = 750) 
-6a;= 9a; + 12r8y-15a;= 12ri6y-30x= 24)* 



6. 6a; + 9y = 150-5y) 6a;+14y = 150) 30x + 70y = 750j 
8y 

86^=774, etc. 



7. 7a;-y + 2=35) 7a;-2, = 33) 7a;. y- 33) 
12y-x-10=9ri2y-a; = 19j 84y-7a;=133r ^ ' 

8. a; + 32 = 2y-48 ) a;-2y=:-80) 
12a; + 12y + 20y = 30a; -15y + 2100 )' 47y - 18a; = 2100 r 

18a;-36y=-1440 ) ... ,, ._. „ , 

«, «^ > > adding, lly = 660, y = 60, etc. 
47y-18a;= 2100) ^' ^ '^ ' 

9. 15a;-25y + 30==4x+2y) lla;-27y=-30 ) 

96- 3x + 6y = 6a;+4y r 2y- 9a;=-96r 

99.-243y= -270 ) .ggly^ -1326, y-6, eta 

22y- 99a;«-1056) ^' ^ ^ ' 
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la a5+2+24y= 93) a; + 24y= 91) 40a; + 960y = 3640 ) 
y+5 + 40x = 768 J'40x + y = 763r40x + y - 763)' 

959y = 2877, etc. 

11. 2a;-y + 21a;=»14y-42 ) 23a; - 15y = - 42 ) 
6y + 18 + 5y-5a; = 60x-240) 'lly-65a;=-268r 

253a;-165y=:- 462) ,,. ^^^ ^^^^ ^ ^ 

. 165y-97^=-3870r^' " 722* = - 4332, . - 6, etc. 

12. 12a;-24-200 + 20a; = 16y-l50) 32a;-15y = 74) 
162( + 82 = 12a; + 3y + 39 ri3y-12a;= 7)' 

96a;-45y=»222) ,^. ^^ ^^„ 278 . 

^ f , adding, 59v=278, y=-^ , eta 

104y - 96a; = 56 j ' *i"^fe, ^^ '°' ^ 59 ' 

13. 6«-6y+39a; = 52y-26 ) 44a;-68y = -26 ) 
10a;+12y-9a + 6y = 24y-24r x- 6y=-24j 

22a;- 29t/ =- 13 ) 
22a;-132y«-528r > i^ , 

14. 16a;-9 - 9a;+67 = 24 -6y+2a; ) 4a;+6y=-24) 
16a;+8y-18a; + 14«12y + 36-4a;-5y K2a;+ y= 22)' 

2a;+3y=-12) « „^ ,^ ^ 

«« f ,2y=-34, y=-17, etc. 
2a;+ y= 22 )' ' '^ ' 

15. 4a;+5y=40a;-40y ) 45y-36a=0) 6y- 4a;=0 ) _ 
4x-2y + 12y=3 r 4fl;+10y=3r4a;+10y=3r 2^'^'®*°* 



LXXV. 



I. mpa;+ npy = ep 



+ npy = ip ) 

J. ««^« A» ( subtracting {np -mq)y^ep'-/m>e^ 
+ mqy =jm ) 

— / [ Bu^tJ^^*^ (^^ + ae) y = ci - a/, eta 



2. a(fa;+6dy=a2 
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\% wSiA'^'O^ = an - cm. eta 
aca;+aey=a» ) 






4. cx-dy= 
C35 + cy 



•^ , , , J , (mw'+m'»)y = mr - mr, eta 

mm'x + mny = mr ) 

6. a+y = a) a+6 ^ 

, >,2x = e+6, a5 = — 5-, eta 

10. 6ca;-cy=-26 ) 6c*a; - c*y = - 26c' ) 
63cy+ac8-a63 = 26*+5c*»r &3cy-6c*a; = 26*-ac'+a&8 r 

63cy - c4y = 26* - ctcs + a65 - 26c3, 

26* -ctc8+ 068 -26c5 26 + a .^ 

y ^(63-::^"' -^^^ 

11. 6a; + 6c-62+ca; + c2-6c+ay+a* = 2a*) 
a3y«(6 + c)2(6-c)a; r 

(6 + c)a+ay=:a«+62-c?) a2(6 + c)a;+a»y=aV+^^-c') ) 
(6 + c)(62-c2)a;-a3y=0 r (6 + c)(62-c2)aj-a3y=0 J' 

(6 + c)(a2 + 62-c2)x = a«(a8+62-c2); x=g^,eta 

^ , 86«wi-26m2 

12. 3g+5y= ^2_^2 

(62-m^x + (6 + c+m)my=6% + 26m* + r 
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3(6^ - m')x + 3(6m + ow + m^) = 36% 

(568 - 35m - 3cm - 8m2) y = 562m - 86m2 - ^^^* 



Ihrn? \ 

+ 66m2+|^r 
6 + m J 



6+m 

^ 56% + 56%' - 86 W - 86m3 - 36cm2 

6 + m 

6m(668~36m-3om-8m^ 
6 + m ' 



'• ±+1.40) 

05 y / 

2. 3 6 « ^ 
— +— =3a| 



LXXVI. 



subtracting, — = 20 ; ^=-7-, eta 
y 4 



2 «_ r .. 2 



* y V subtractiDg, — =3a - 6 ; y=.s-^, eta 



» y / 



3. a6^^^J^^ 

^ ^ "" ^ I subtracting, ^^=hc - od \ y=^^, etc. 

» y / 

4. o 6 ^ 

— — =m i qt o]l 

* ^ > subtracting, — = m-»; y= ,eta 

06 ( ^ y w-n 

as y / 

5.66+40^162) . 

* J' V subtracting, ^1=103 ; y='iL et& 

y iUo 



K y I 

« 1/ / 
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6. Multiply the second equation by 4^ and we get 

^ ^ I adding, lB=19;x=i-, etc. 
14_2^ I **' 3x 3' 

3a! 63; J 

Z ^ V adding, 19=19; »=1, etc. 
aoi by J 

8. Multiply the first equation by — , and we get 

m 

y subtracting, — 5-—= ; y =—, etc 



LXXVIL 

1. From the first and second equations we get 

,^ / « „( adding, 21x + 13v = 47(1) 
16a; + 6y + 2« = 34 S ^' :f v / 

From the first and third equations we get 
26x+35v-10. = 65) 2^+ 313,= 88 (2) 

Then from (1) and (2) we find aj = 1, y = 2 ; and hence 2 = 3. 

2. From the first and second equations we get 

bx + Zy-6z= 4) ,_. 

^ « /. «W adding, 14x = 28; a; = 2 

9x-3y + ez = 24) ^' ' 

From the second and third we get 2a; + y = 6 ; /. y = ^ etc. 

3. From the first and second equations we get 



16a;-9y + 6» = 63 
16a;-2y-6»= 6 



I adding, 31a- lly = 69(1) 
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From the first and third, subtracting, 3aj - 61/ = - 18 (2) 
Then from (1) and (2) we find a; = 4, y = 6 ; and /, «=8. 

4. From the first and second equations we get 
. / « ^^5 adding, 8x + « = 46(1) 



From the second and third equations we get 

», / « oi. ^ adding, 13x + 5v = 95 (2) 
Then from (1) and (2) we find x = 5, y = 6 ; and .*. « = 8. 

5. From the second and first equations we get 

5a; + 4t( + 3a; = 22) ,^ ^. ^ ^ „, 

« « « ,„ > suDtractmg, 2x+« = 4(l) 
3a; + 32/ + 3a; = 18) ^' ^ ^ ^ 

From the third and second equations we get 

15a; + 10y + 6» = 53 ) ^. .. ^ « ^ ,^x 

, S subtracting, 5a; + 2v = 9 (2) 
10aj+ 82/ + 62 = 44) ^' if \ r 

Then from (1) and (2) we find a; = 1, y = 2 ; and .'. « = 3. 
6. From the first and second equations we get 

Zlt~-Z = i\\ siMractmg,5x-5j,= -15(l) 
From the second and third equations we get 

4a^+12y-4^ = 28) ... ^ ^ ^^ ,^. 

. . « J addmg, 8a; + 7v = 36 (2) 

4x- 5y + 4z=^ 8) ^' ^ • ^ ' 

Then from (1) and (2) we find a; = 1, y = 4 ; and .'. « = 6. 
7. From the second and first equations we get 

^^ > subtractmg, 6x + 2y = - 10 (1) 
2a5+2y+2» = 60) ^' ^ ^' 
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From the third and first equations we get 

3cc + 32, + 3. = 9ol «^ttractmg,24x+^2/-.26(2) 
Then from (1) and (2) we find jb =f , y = - 7 ; and .•. % « 36J. 

8. From the first and second equations we get 

27x+3y-15. = 48H'^8, 31.-14.-57(1) 
From the second and third equations we get 

X''4y+ 3«= 2) ^' "^ ' 

Then from (1) and (2) we find x = 5, « = 7 ; and /, y = 6. 

9. From the first and second equations we get 

> addinff, 89x + 17« « 348 (1) 

From the first and third equations we get 
12a;+5y-4» = 29) ... _ ^ ,a>. /ax 

Then from (1) and (2) we find sc = 2, » = 10 ; and /. y * 9. 

10. Subtracting the second equation from the first, we get 2y » 20 ; 
y = 10. 
Adding the third equation to the second, we get 22 = 10 ; s "- 5. 

LXXVIIL 

1. Let X and y be the numbers ; then x + y=B28 ; a!-y = 4, etc. 

2. Let X and y be the numbers ; then a+y = 256 ; sc-y = 10, etc. 
J. Let X and y be the numbers ; then x+y — 13*5 ; «-y — l, eta 
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4. Let X and y be the numbers ; then 7a; + 5i/ = 332 ; 

61x-51y = 408, etc. 

5. Let X be the age of the father, and y the age of the son. 
Then x-7 = 4(t/-7) and a; + 7 = 2 {y + *7\ etc. 

6. Let a;,y,2 be the numbers ; then x + y = 70,x + «=80,y + «=90,etc. 

7. Let X and y be the sums contributed by A and B ; 

then 400 - (a + y) is the sum contributed by C. 
Then y = 2a; + 20, and 400-(a;+y) ==a; + y, etc. 

8. Let X be A's money, and y £'s money in shillings. 

Then 3 (sc- 10)= y + 10, and x + 10 = 2 (y - 10), etc. 

9. Let X and y be A's and B's shares ; then 760 - (a +y) is CTs share. 
Thena;+y = 760-a;-y + 240; y + 760-a;-y = a; + 360, etc. 

10. Let X and y be the numbers ; then ^^= 24 ; ^^= 17, etc. 

1 1. Let X be the greater number ; and y the less ; then 

±=4+1; *-±y±?§ = 2+l,eto. 
y y X X 

12. Let X be the first part, y the second, and .*. 144 - (sc + y) the third. 

Then ±=3+-^; IMz^Uf^ 2 + -«_, eta 
y y sc+y x+y 

13. Let X be A's money and y B's money in pounds. 

Thena;+-|-=120; ~ + y = 120,eta 

14. Let X be the age of the father, y the age of the son. 

Thena;-12 = y + 12; a; + 12 = 3 (y- 12), eta 
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1 5. Let X be the greater number, and y the less. 
Then 3a; = 2a; + 10, and 2x + Zy^24, etc. 

16. Let X be the age of the father, and y the age of the son. 
Then x + y = ^{x + y + 60) ; x-y = ^(x+y + 40), etc. 

17. Let X be the greater number, and y the less. 

Then l.=-21+:2057« ^4^:742^ ,t^ 
X X ' y y 

1 8. Let X be the cost of a barrel of beer, yoia, barrel of porter in pounds. 
Then 6a; + lOy = 51 ; Zx + 7y = 32^. Hence we find a = 3, and 

hence 10 barrels of beer can be bought for £Z0. 

19. Let X be the cost of 1 lb. of tea, y of 1 lb. of coflfee in pence. 
Then 7a + 5y = 352, and 4x + 9y = 324, etc. 

20. Let X be the cost of a horse, y oisk cow in pounds. 

Then 12a; + 141/ = 380, and 5a; + 3y = 130, etc. 

21. Let X be the cost of a yard of silk, y of a yard of doth in pence. 

Then 8a; + 19y = 4370, and 20a; + 16y = 6200, etc. 

22. In one day 10 men and 6 women earn .£3, 3s. 

In one day 4 men and 8 women earn £2, 2s. ' 

Let X be the daily earnings of a man, y otsk woman in shillings. 

Then 10a; + 6y = 63, and 4a; + 8y = 42, eta 

23. Let X be the number at ,£37 ; and y the number at £45. 
Then 37a; + 45y = 4220 ; and a; + y = 100, etc. 

24. Let 10a; + yhe the number. 

Thena; + t/ = 8; and 10a; + y + 36 = 10y+a;, etc. 

25. Let lOx + yhe the number. 

Thena;+y = 10; and lOx + 1/ + 54 =» 10^/ + x, etc. 

26. Let lOx + y be the number. 

Thena;+y = 9; and 10x+y + 9 = lOy+a, etc. 



KEY TO ELEMENTAR V ALGEBRA, 1 1 9 



27. Let lOx+y be the number. 
Thenx+y=6; and l!^±?=4, eta 

28. Let lOx+y be the number. 

Then x+y=^9 : and ^^^ + ^ ^5 etc. 

cc + y 

29. Let lOx+y be the number. 

Then l^+y_7 ^^ lOy+x-lg^g ^^^ 
»+y x-y 

30. Let lOx+y be the number. 

Theni^±i'=6+-^; and 12^1^=4+-^ 
x+y »+y x+y • x+y 

or, 10x+y = 6x + 6y + 3; and 10y + a: = 4fl;+4y + 9, etc. 

31. Let lOx+y be the number. 

Theni^=6+-^; ^^^=5 + — §-5,etc. 
a; + y-2 x+y-2'x+y+2 x + y+2 

32. Let lOx+yand lOy +x be the numbers. 

Then 10x+y+9=10y + x, and 10x + y + 10y + x=33, etc. 

33. Let lOOx+lOx+x be the number. 

Then 100x + 10x+x=37x2; .-. x=3, eta 

34. Let lOOx + lOy + 2 be the number. 
Theny=2a; x+»=9; x+y + i8=17. 

Hence x=9-2; and .'. 9-a + 2« + a;=17; a =4, etc. 

35. Let 100x + lOy + a be the number. 
Then x + y + 2=21 ; x + y=» + 3; 

100x + 10y+»+198=10a8 + 10y + x, eta 

36. Let — be the fraction. Then ^i? = 2, and -^ = 1, et<}. 

y y y-1 

37. Let ~ be the fraction. Then - — =— , and — ^=-— , eta 

^ y y 3' y+i 4' 
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38. Let — be the fraction. Then ^i^ = -L, and -^ = — , etc. 
. y y 2' y + 1 3' 

n, 1 

39. Let — be the fraction. Then as + 1 =y, and x=— - (y + 1), etc. 

40. Let -^ be the fraction. Then ^ = -i, and ^ = 4-j e^- 

y y-3 4' y + 5 2' 

41. Let — be the fraction. Then -^ =—, and 5zl5=?^, etc. 

42. Let — be the fraction. Then 5ii = 4, and — ^ = 4> e<^ 

y y 2' y+17 3' 

43. Let % and y be the sums invested. 

Then -— — - = income on first investment. 
100 

and -^^ ss income on second investment. 
100 

ax^^yx4 jQ anda; + y=2000, etc 
100 100 

44. Let X be the sum invested, and y the rate of interest. 

Thenx + ^^-iiJ^=6250 
100 X 12 

and «+^,L^Vf=5450, 
100 X 12 

Hence 12005+ icy= 630000) 360x + 3rBy= 1890000 ) 

and 200a; + 3a«^= 1090000 r200x + 3xy= 1090000)' 

160x= 800000, eta 

45. Let X be the sum invested, and y the rate of interest 

Then a; +^^41;^=' 5200. 
100 

and x+i211^=6000 
100 

Hence 50aj+3xy= 260000 ) 50a; + Say =260000 ) 
10a;+ icy= 60000 T 30»+ 3a;y= 180000)' 
20x= 80000, eta 
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46. Let X be the number of quarts of the first, y of the second. 

Then a;+ y =50 ) 36a; + 36y= 1800 ) ,^ ^^^ , 

>f J, 16i/=300, etc. 

36fl; + 20y=30x50j 36a; + 20y=1500r ^ ' 

47. Let X be the number of lbs. of the cheaper, 3^ of the dearer. 
Thena;+y = 30 

and 20(x+y) == 14a;+ 18y + lOx, eta 

48. Let X be the rate of the rowing in miles an hour in still water, 

y the rate of the stream in miles an hour. 
Thena;+y = 12, x-y = 6, eta 

49. Let X be the distance in miles, y the rate in miles an hour of pulling. 
Thenx = l|(y + 4) 

and«-3 = 4i(y-4), etc 

50. Let X be the number of leaps the hare takes, and y the length of 

each in feet. 

Then — is the number of leaps the dog takes, and ^ the length 
6 7 

of each in feet. 
Then50y+xy=^x^ 

7 

Divide by y: then 50 + x = ip^ ; x=700. 

14 



51. Let X be the number of leaps the dog takes, and y the length of 
each in feet. 

Then ^ is the number of leaps the hare takes, and -^ is the 
3 3 

length of each in feet. 
Then 50y + ^ x -|='iBy. 

fir 

Divide by y; then 50 + ^=x ; x = 450, etc. 
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53. Let X be the number of apples, and y the number of pears. 

Then4 + |- = 30; and ^ + :^=13, eta 
4 5 8 15 

53. Let X be the number of men, y the reckoning of each in shillings. 
Then (a; + 3)(y-l)=xy ) iBy + 32/-»-3=iBy ) 

and (a;-2)(y+l)=xy ) ' a5y-22^+a;-2=a5y ) ' 

54. Let X be the number that voted for A and C, 

y n ff for A and B, 

z „ „ for A only. 

Thena;+ y+ «=1056^ 

X + 85+ 98=933 >, hence {c=750, ^=158, a=148. 

y + 85 + 744=987) 

55. Let X be the distance in miles ; y the rate in miles an hour. 

and -^^=^ + 2^1' '-?^^^py\. 
y-i y 2; 2y~l 2y J 

^^4sffy+2x-' 6y^-Zy) 2a;= 6y^ + ^) 
4iry=4xy-2x+l0y^-5y ) ' 2x=l0y^-^ ) 
hence 6y2 + 3y=10y2-5y; 8y=4y*; 8=4y ; y=2, etc. 

56. Suppose the first crew pulls x strokes of y yards each in a minute. 

Then the second crew pulls -^ strokes of -^ yards each in a 

'^ 9 79 

minute. 
Hence in one minute the first crew pulls over xy yards, 

and in one minute the second crew pulls over r^ yards ; 
.*. the second is the faster crew. 

Again, the second crew gains ^ yards in a minute ; 

/. it gains ^-i--^ yards in a stroke, or, =— ^ yards. 
79 9 79 X 8 
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Now it has to gain \y^ yards ; 

.•. it must take ^^^ -tztt^^ strokes, or, 320 strokes. 

79 79x8 

57, Let X be the rate of the sculler ; y the rate of the barges. 
Then — == time he takes to meet the first barge 

X 

= time the first barce takes to meet him. 

Hence 1=^ , or, -^^^^ • (1) 

Also —-= time he takes to overtake the second barge 

X 

~^ =time the second barge is in motion before he 
overtakes it ; 
,.Z«^:z^,or,/— ^ (2) 

From (1) and (2) -A. ■.^,^ , or, 66' - oft = a6' - 6^, 
^ ^ a-b d--a 

nri/ J. . J./ 266' a6 . 06' ^ 2 1 1 
or 266'= 06 +«6, or. -^^-^,+-^„or, -^y+^. 



58. Let X be the number of feet passed over by the longer train in a 
second, 
y the number of feet passed over by the shorter train in a second. 

Then ^ + ^= 176, and 6x - 61/= 176. 

220 
Hence x=— - and y=44. 

990 V fin V firt 

Hence the longer train goes in miles per hour -— - — ^ , or, 50. 
® ** *^ 3x3x1760 

and the shorter train goes in miles per hour J^ \t^ , or, 30. 

^ 3x1760 ' ' 
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59. Let X and y be the circumferences of the wheels in yards. 

r^^^ 120 120 . , 120 120 . ^ 
Then — = — + 6, and = +4; 

05 + - y + l-. 

T,.«.^ 20 20 , , 96 100 . . . 

hence = 1, and = 4 ; .*. a5 = 4, v == 5. 

X y ^ X y ' ^ 

60. Let X be the number of hours he takes to go. 

Then 10 - sc is the number of hours he takes to return, 

and flc = § (10 - flc) ; whence a; = 4, and 10 - sc = 6. 

Again let y be the number of miles per hour he can row in still 
water, and z the number of miles per hour the stream flows. 

Then y+2 = 6, and y-a = -— ; whence 2 = -—. 

o 

61. Let the digits commencing with the left be 1, a, h,c,d,e. 

Then the number is 100000 + 10000a + 10006 + 100c + lOd + e. 

When the 1 is removed to the unit's place 

the newnumber is 100000a + 100006 + 1000c + lOOd + lOe + 1. 

Then lOOOOOa + 100006 + lOOOc + lOOd + lOe + 1 

=300000 + 30000a + 30006 + 300c + ZOd+Ze 

.-. 70000a + 70006 + 700c + 70d + 7e = 299999 

or, 10000a + 10006 + 100c + 10(? + e = 42857 

.-. 100000 + 10000a + 10006 + 100c + I0d+e^ 142857 

that is, the required number is 142857. 

LXXX. 

I. 4a2+12a6 + 962(2a+36 2. IGk^-Z^P+dl^iikfi-^ 

4a2 leifcio 



4a+36\ 12a6 + 96* 8*^-3^3 \ -24ifc5p+9|6 

12a6 + 96« \ -.24Jfc6p+9/8 



KEY TO ELEMENT AR Y AL GEBRA. 1 2 5 

a26a + 162a6 + 6561(a6 + 81 4. y^ - 38^ + 361 (y^ _ 19 
a262 ^ 

2a6+81 \ 162a6 + 6561 2y3-19 1 -38y5+361 

162a6 + 6561 I -38y» + 361 

5. 9a262c2 - 102a6c + 289 (3a6c - 17 



6a6c-17\ -102a6c + 289 

-102a6c + 289 



6. aJ»-6a:? + 19«2-30x+25(jB?-3a;+5 



2a?-3» \ -6a:? + 19a;2 
-6x8+ 9^2 



2«*-6a;+6 \ 10x2-30a; + 25 

10ic2-30x+26 



9a^+12a? + 10«2+4a.4.x(3a;2+2a; + l 
9a^ 



6a?+2a; \ 12x3 + 10x2 

12x3+ 4^.2 



6x2+4x + l \ 6x2 + 4x + l 

6x2 + 4x+l 



& 4f*-12r3 + 13r2-6r + l(2r2-3r + l 

4r* 



4r»-3r \ -12r8+13ra 
-12r3+ 9r2 



4f*-6r + l \ 4r2-6r + l 

dr'-er+l 
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471* 



la 



47l8 


+ 2n- 
-3a: 

•6x+: 


\ 

-2 

1 
1 


4ri? - 7n^ 
4n^+ n^ 


471 + 4 
471 + 4 




4?l2 


\ -87l2- 
\ -87l2- 






1 
-6x + 13x2h 


r 12x3 + 4x4 (1- 

hl2jc'+4x* 
-12xS + 4x* 


-3x + 2x« 


2- 


\ 


-6a + 13x* 
-6a;+ 9a^ 




fi- 


\ 4^2. 
\ 4x*- 





II. 



CB» - 4x5 + lOx* - 12x3 + 9a.2 (a;3 _ 2x2 + 3x 
x6 



2x3-2x2 \ -4x5 + 10x* 
-4x5+ 4^4 



2x3-4x2 + 3x 



6x*-12x3 + 9xS 
6x*- 12x3 + 9x2 



12. 4i/* - 12t/32 + 25t/2»2 . 242/«3 + 16«* (21/2 - 3^^ ^ 4^ 

42/* 



-12y^z + \ 
42/2-6t/2 + 45;2^ 



16y2»2_ 242^ +1624 
162/2a2-24i/a3 + x62* 
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13. 

2a + 4& + 3c 



a^+4ab+4:h^ + 9(^+6ac + l2hc{a + 2b + dc 



a' 



4a6 + 46« 
4a6+46« 



6ac+126c + 9c2 
Qae+l2bc+9c^ 



14. 



2a8 + a26 



a«+2a66 + 3a*&«+4a363+3a264 + 2a6«+6«(a8 + a26+a52 + ft» 



a*" 



2a»6 + 3a*6« 
2a^b+a*i^ 



2a^ + 2a^b+db^ 



2a« + 2a2& + 2a6»+68^ 



2a*62+4a863+ 30^254 
2a*62 + 2^363 +a264 



2a363 + 2a26* + 2aft6 + 68 
2^868+ 2a86*+2afc5+6« 



15. 
2a?-2£C^ 

2a?-4s^-2x 






-4a^ + 6ic8 
-4a^ + 4aj* 



2a:3-4aj2-4a;-l 



-4x* + 6a;3 + 8a:2 

-4x*+8x8 + 4fli2 

-2ic8+4a^4.4a. + l 
-2»8+4flia+4fl5+i 



16. 



4x2 + 2035 



4x* + 8ax8 + 4aV + letV + iQah'^x + 166* (2a;2 + 2ax + 46 
4aJ* 



8aa;3 + 4aag2 
8aic3 + 4o^v 



4ac2 + 4005+462 



1662a^ + 1606%; + 166* 
166^ +1606%; + 166* 
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17. 9 - 24a; + 580:2 _xi6x3 + 129aj*- 140x5 + 1003:8(3- -to +7a^-10x-8 

9 



6-4a; 



\ -24a; + 580:2 
\- 24a; + 16x2 



6-8a;+7x^ 



6-8a; + 14a;2^X0x3^ 



42a;2_iigaJ + 129a4 
42o:2_5gjc3+49x4 

- 60a:8 + 80a;* - 1400:^ + lOOa;^ 

- 60a;8 + 80a;* - 140x6 + lOOa:^ 



18. 



8a2-5a6 



16a* - 40a86 + 25a262 - 80a62x + 646V + 64a26x (4a2 - 5a6 + 8&X 
16a* 



-40a36 + 25a262 
- 4Da36 + 25a262 



8a2-10a& + 86x 



64a26x - 80a52x + 64Wx2 
64a26x-80a&2x+64WK» 



19. 



9a* - 24a8p3 - 30a2« + 16ay + 40ap3t + 26*2 (3a2 - 4a|>5 - 6t 
9a* 



6a2-4ap3\ -24a3p3 + 16a2p« 

-24ay + 16ay 



6a2-8a/-6« 



-30a2«+40ap8j + 26^ 
-30a2« + 40(3^ + 25*2 



2a 



4/iB2- 12y8x3 + 17i/2x*- 12yx^+4xP(2y2a._ 3^+ 2a« 
4^ 



4y2jc « 3^2 



-12^ + 17y2x* 
-12^ + 9y2a4 



42/2x-6yx^+2x3 



8i/2x*-12i/x*+4fl:P 
8^-12yB^+4fl^ 
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21. 



25ac*y2 



10a^-3a:y8 



10x2y-6a:yH2y3^ 



-30«V + 29xV 
-30xV+ 9xV 






22. 



16a^ - 24xSy + 25xV - 12a^ + 4^ (4a;^ - 3xy + 2y2 



8x2 -3xy 



-24x3y + 25a;V 



8ic2 - 6ajy + 2i/2 






23. 



9a2-12a6 + 24ac-166c + 462 + l6c2(3a-26 + 4c 
9a2 



€a-2& 



12a6 + 462 
1206 + 46* 



6a-46 + 4c 



24a<j-166c+16c« 
24(w- 166c + 16c' 



24. 



■{B*+19a:2 + 25-6x3«30a;(x2-3x + 5 
x* 



2a:?-3x 



-6a^ + 19x» 
-6x3+ 9a;2 



2x2-6x + 6 



10x2-30x + 25 
10x2-30x + 25 
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25- 



250:2 « 20ay + 4^2 + 9j^ _ 122/8 + 30a» (6a; - 2y + 32 
25x2 



10a;-2y 



-20xy + 4y2 
-20an/ + 4y3 



10x-4y + 3z 



30a»-12^ + 9»2 



26. 



4aJ*-4x2y + 4x2y2+2^-2y8+i/2(2a:a_y+y2 
4x* 



4a?-y 



-'4ichf+y^ 
— 4xhf + y^ 



4x^-2y + y^ 






LXXXI. 



I. 





4a6+'*^^*- (1*62 (2^8. 
4a8 


a62 
" 4 


4«-t 








^ 9\o 3 
9 




6 a 
a 3 


\ ->4 

\ ^ 
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a' 



2a2- 



a 



2 



-^*i 
-»*^ 



a^ 



r. ^ fa h 
a* \6 a 



2 






h a 




2x^-05 


4 2 

aj* 

\ -2a? + 2iBa 


2 \ 4 


2x' + a; 


\ 2a:?-« 
\ 2a:? + a;2 


ac2+2a;- 


A -0^-0^ + 1 . 
2 \ 4 
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4a-12a5^a5«^.96«-f4*(2.-36^.| 

4a2 



4a-36 



4 



12a6 + a6»+96« 
12a6 + 96« 

2 ^16 
2 ^16 



8. 



aJ* + 8x» + 24 + ^ + ^ (a^ + 4 + ^ 



2x2 + 4 



2«*+8 + 



\ 8x2 + 24 






\ 8x*+16 


32 




\ 8 + 


^s 


\ ®'*" 


32^16 



^a«x« + ^5a:+4a4 



2a3x-3aHl(if + 2a» 



3^ 

4 



8a«x 



+ 2a2 



8a8x 



+ 4a«-4- 





• 


\ 


■^«x + 4a* 


\ 


3^Sx+4a* 


*\ 


16 




\ -2a«x-3a«+^ 
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10. 






1 4^4 1 6 
1? scy y^ ax 


12^9/1 2^3 
yz ?\x y t 




2^_ 

X 


2 

y 


1 






\ ^ + * 










\ ay r 






2 

X 


4 
~ y 

< 

i 


+ 3 \ 6. 

8 \ a» 

\ — - 

\ XZ 


12^9 

12^9 
yz 22 


II. 


n n^ b bn 25V n 5 



12. 



36m2 



12m- — 



4 



12m-A + l. 

71 5 




48m 16 
48m . 16 



12mp Op p^ 

6 6n'*'26 

larrup 8p p2 

5 5n 25 



a«6«-6a6c(2 + 9c«(P + ?^-?5^+^^(a^ .3cd + | 



a^ja 



2a6-3cd 



2(i6-6cd+^ 



-6a6c(i + 9c2(P 
- 6a5cd + 9c2d2 



%ibef 6cdef t^P 
7 " 7 ■*"49 

7 7 49 
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13. 



2^ 2* a'* sc sc^\z 2 a; 



4a^ 




4x_3y 2^ 
22 a; 






X X 



X X* 



14. 



4m2 16m , . . 24n 9n-'/2m 





n^ n 




Am? 




w2 


4m ^ ^ 
4 


y 16m 
\ '' 




\ _16m 



m m^ \ w 



. 8n 

4 — — 



n 



+4 
+ 16 



4m_g_ Zn 
n m 



m nit 



m m' 



JC^V TO ELEMENTARY ALGEBRA. 
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£^__a6 &^ 2ac_6c^_ai^W__cd^^ 



i6. 



9 6 16 15 10 25 3 



a^ 



4 5 
b 



(a _ 6 c d 
3"~T"^T " 2 



2 



2(X & \ a6 fea 
3 4 \ 6 16 








\ ah b^ 
\ 6 ■*'16 








2a 6 c \ 
3 2 ■^■S \ 


2ac 
15 


10 25 




\ 


2ac 
15 


be ^ 
10 25 




2a ^ . 2c d \ 
3 2 "^ 5 2 \ 




ad bd 

3 "^ 4 


cd d? 

5*^4 


\ 




ad bd 
3'^4" 


cd d^ 
6*^4 


49ac*-28a;5 


-17a;2 + 6a+ ^(7ic2- 


.9a-- ^ 

2 



49x* 



14x2.2a; 



14x2-4a;- — 
2 



-28ic3«i7jp2 
-28jb8+4b2 




-21a2+6a;+i- 
4 

-21x2+6a;+-^ 
4 



17. 



4 \ 2 

9x* 



\ 


-3aa? + «J*' 
4 

-Za^ + '^f 
4 


6a;2-a«+6aj 


\ 66a8-a6a:?+6^ 
\ 66a8-a&B« + 6V 
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1 8. 




9iB*-2x3-l^a;2+2a; + 9 Uv?- 



3 



-3 



^^-^-Z 



9 

-2x3 + ^ 
9 



-18ic2 + 2a; + 9 
-18ic2 + 2x + 9 

LXXXIIL 



I. 



a8-3a26 + 3a62- 63(^^5 



a^ 



2. 



3a2-3(i6 + 6A -3a26 + 3a6«-63 



8a8 + i2a* + ea+l(2a + l 
8a3 



-3a26 + 3a62-63 12a2 + 6a + l\ 12a2+6a+l 

12a' + 6a+l 



a3 + 24a26 + 192a62 + 51263 (a + 86 



a^ 



3a2 + 24a6 + 6462 



24^26 + 192a&« + 51263 
24^26 + I92a62 + 51263 



a3 + 3a26 + 3a62 + 63 + 3a2c + 6a6c + 362c + 3acH36c2+cS(a + 6 + c 



a^ 



3a2 + 3a6 + 62\ Za^ + ^ab^ + h^ 

3a26 + 3a62 + 63 



3a2 + 6a6 + 362 \ Zah + Qabc + Zh^c-\-Zac^ + Zh<?+f? 
+ 3ac+36c + A 3a2c+6a6c + 362c + 3ac2 + 36c2 + c3 



5- 



7? 



-Z3^ + Zxy^-y^ 



Zx^ - 6xy + 3y2 
+ 3x2-3y8 + «2 



Zx^-6xyz + Zyh + Zxz^-Zyz^ + ifi 
Za^-Qxyz + Zy^ + Zxz^-Zyz^ + ^fi 
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6. 27a^-54a:* + 63a^-44x3 + 21x2-6x+l(3x2_2a;+l 

27a^ 



273^-180^+4x2 



-54a^ + 63iB*-44a^ 
-54a^+36a^-8x8 



27iB*- 36x3 + 21x2- 6a; +1 



27x*-36x8 + 21x?-6x + l 
27x*-36x3 + 21x2-6x + l 



7. 



3-3a + a* 



l-3a + 6a*-7a' + 6a*-3a*+a^(l-a + a2 
1 



-3a+6a'-7a3 
-3a+3a'-a3 



3-6a + 6a»-3a' + a* 



3a»-6a3 + 6a*-3a* + a« 
3a2-6a3 + 6a*-3a« + a« 



8. 



a;?-3x*y+3xy2_y3+8a3 + 6aA5_X2xy8+6y% + 12x22-12^8* 
x' (x-y+22 



3x?-3xy+t^ \ -3x*y + 3xy2_^ 

-3x2y+3xy*-^ 



3x2-6xy + 3y2 
+ 6x2-62/» + 4«2' 



6x^2 - 12x2/« + 6y% + 12x8? - 122/«* + 82^ 
6x22 - 12xy2 + 6y2g + 12x22 - 121/22 + 823 



a«-12a6 + 54a*-112a3 + 108a2-48a + 8(a2 -4af2 



a' 



3a*-12a? + 16a2 



-12a'^ + 54a*-112a3 
-12a« + 48a*-64a3 



3a*--24a3 + 54a2-24a + 8 



6a*-48a3 + 108a2-48a + 8 
6a*-48a3 + 108a2-48a + 8 
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10. 8m8- 36m5 + 66m*- 63m3+ 33m2- 9m+ 1 (Sm'*- 3w+ 1 

8m0 



12m*-18m3 + 9m2 



36m5 + 66m*-63m» 
36m5 + 54m*-27m' 



)2m*-36m3 + 33m2 
-9m+l 



12m*-36m3 + 33m2-9m+l 
12m* - 36m3 + 33m2 - 9m + 1 



II. 



jb3 + 6a;2y + 12a;y2 + 8y8 - 3x22 - 12x2/2 - 12y22 + 3icz2 + 62/2^ - zS 



3a;2 + 6ajt/ + 42/^ 
3a;2 + 12an/ + 121/2 

- 3X2-62/2 + 2^ 
12. 



6x2y + 12x2/2 + 8^* 
6x2^+12x2/2 + 82/5 

-3x22-12X1/2-122/22 + 3X22 + 6^22-23 
- 3x22 - 12X2/2 - 12i/22 + 3X22 + 6^22 - 23 

8m3 - 36m2w + hAmv?- - 27^3 - 12m2r + 36mnr - 27w2r + 
8m3 6mr2-9?ir2-r3(2m-37t'-r 



1 27?i2 - 18mn + 9^2 \ - 36m2»i + 54mn2 - 27*^3 

- 36m2n + 54mn2 - 27^3 



12m2-36mn + 27?t2- 
6mr-9nr + r2 



- 12m2r + 36mnr - 27n2r + 6mi^ - 9nr2 ► r3 

- 12m2r + 36mnr - 27w2r + 6mr2 - 9nr2 - 1^ 



13- 



3m2 + 3m + l 



m3 + 3m2-5 + ~ -i-, (m+l-i- 



m 



3 



3m2-6 + 4 



3m2 + 6m- — + -^ 



w m* 



m* 
3m2 + 3m + l 

-3m-6+A 1 
IV? m* 

. — 3m — 6 + — h s 

\ m2 m3 
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LXXXIV. 

16a* - 96a8x + 216a2a;2 _ 216008 + 81»* (4^2 - l2ax + 9a:« 
16a* 



8a2-12aaj \ -96a3x + 216a2a:2 

-96a8a; + 144a2a:2 



8a2-24aa; + 9x2 \ 72aV-216ax3 + 81«* 

72aV-216ajcS + 81a^ 



and the square root of ^ - 12aaj + 9a^ is 2a - 3a^ 



l-8a + 24a2-32a8 + 16a*(l-4a+4a2 
1 



2-4a \ -8a + 24a2 
-8a + 16a2 



2-8a+4a2 \ 8a2-32a8 + 16a* 

8a2-32a3 + 16a* 



and the square root ofl-4a + 4a2isl-2a. 



625 + 2000a; + 2400x2 + 1280x3 + 256x* (25 + 40x + 16ai* 
625 



50 + 40X \ 2000X + 2400x2 

2000X + 1600x2 



50 + 80x + 16x2 \ 800x2 + igsOx^ + 266x* 

800x2 + 1280x8 + 256X* 



and the square root of 25 + 40x + 16x2 is 5 + 4x. 



4. 
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a6 - 6a«6 + \ha?¥ - SOa^Js + 15^2^4 - 606^ + h\(i^ - Sn^ft + SaJ^ - ft^ 



a' 



6 



2a3 - 3^26 \ - 6a66 + I5a*62 

-6a«6 + 9a*62 



2a3-6a26 + 3a&2 



2aS-6a2i + 6a62-.63 



6a*62-20a863+ 15^26* 
6a*62-18a363 + 9a264 

-2a363 + 6a2M-6a^ + 6« 
-2a863 + 6a264-6a6«+6« 



and the cube root of a' - Sa^ft + So^^ - js jg ^-ft. 

a^ + 6x5 + 15a^ + 20x5 + 15x2 + 6x+l(»» + 3x2 + 3x + l 



2x3 + 3x2 \ 


6x5+15x* 
6x5 + 9x* 


\ 
2x' + 6x? + 3x 


V 6x*+ 20x3 + 15x2 
\ 6x* + 18x' + 9x2 


2x? + 6x2 + 6x+l 


\ 2xS + 6x2 + 6x+l 
\ 2x' + 6x2 + 6x+l 



and the cube root of x5 + 3x2 + 3x + 1 is x + 1. 



6. 



m« - 12m5 + 60m* - 160w5 + 240m2 - 192?» + 64 (m» - 6»i2 + 12m - 8 



m 



6 



2m3-6m2\ -12m« + 60m* 
- 12m* + 36m* 



2m« - 12m2 + 
I2m 

2m«-12m2 + 24m-8' 



24m* - 160m3 + 240m2 
24m*-144m3 + 144m2 

- 16m3 + 96m2 - 192m + 64 

- 16m3 + 96m2 - 192m + 64 



and the cube root of m^- 6m2 + 12m- 8 is m- 2, 



KE V TO ELEMENTAR Y AL GEBRA. 1 4 1 

LXXXV. 

I. x=±8. 2. x=±ah, 3. a^—10000; a;=±100. 

4. a^=49 ; «= ±7. 5. 3x2=33 ; jb*=11 ; «= tVlT 

6. a;«=:64a*c«, eta 7. 4x2 - 43=30)8 - 12 ; x?=36, etc. 

8. 250000 -x2= 233359; x2= 16641 ; x=±129. 

9. 8112=3x2; x2=:2704,etc 

10. i^-18x + 66=9x2-18x + 9; 11x2-183^2= -112;7x2=112,etc. 

11. WM;2_g_^. 25a^£jl__^g^ 

m 

12. x^-ax+6 = ax2-(ix: ax2-x2 = 6: x2 = ^.etc. 

a-i 

13. 180x^-225=114x2+171; 66x2=396; x2=6, etc 

14. 42x2-126=35x2-70; 7x2=56; x2=8; x2=4x2; x=±2V2r 

LXXXVI. 

1. x?+6x+9=81; x + 3=±9, eta 

2. x2+12x + 36=100; x+6=±10, eta 

3. x2+14x + 49=64; x+7=±8, eta 

4. x2 + 46x + 529=625; x + 23=±25, etc. 

5. x?+128x + 4096 =4489; x + 64=±67, eta 

6. x2 + 8x + 16=81; x+4=±9, eta 

7. x2+18x + 81=324; x + 9=±18, eta 

8. x2+16x+ 64=484; x + 8=±22, eta 
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LXXXVIL 

1. a?-6a;+9=16; aj-3=±4, etc. 

2. a;*-4fl;+4=9; a;-2=±3, etc. 

3. »2- 20a; +100=121; a- 10= ±11, etc. 

4. a2-2a; + l=64; a;-l = ±8, etc. 

5. »2-. 12a; + 36=4; a;- 6= ±2, etc. 

6. ai2-14a;+49=4; a;- 7= ±2, etc. 

7. a;»-234a;+ 13689=1; a;-117=±l, etc. 

8. a;2-5a; + 6=15a; + 42; a;2_20x=36; a;2_ 20a; + 100=136 ; 

a;-10=±V4x34; a;=10±2\^34. 

9. 3a;2 _ 17a. _2a;2_ 5a. + 120=0; a;^- 22a; +121=1, etc. 

10. »2_i0x+25+ai2-14a;+49=a!?-8a; + 46; a;'-16a;= -28, etc. 



LXXXVIII. 



4.^-13x+lJ=^;,-lJ=±|.etc. 
5. «»+a+l=J;a=+l=±|,eto. 
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A ^ o.^ 1 289 1 .17 ^. 

« «2^o»7 ^1369 16129 .37 . 127 . 

7. a:2+37a;+-j-=-j-;a;+-2-=±— ,etc. 

o « , 1 225 1 .15 .^ 

8. a:2_a5+____.a.-^=±_.,etc. 

9. 5a;-a;2 + 2a^-14a;-10a;+60=0; a:2«x9a;= -60 ; 

a^-19x + ?^l=l?i,etc. 
4 4 

10. 35x2 -312a; + 693 -34x2 + 21a; +45 =448; a;^- 291a; = -290 ; 
a.-291x + ?^l=§5^^ a;-?|^=±f ,etc. 



LXXXIX. 

• 2 . 1 36 1 J. 6 . 



2-«^+T'+i=i>«'+|=±T^*^ 



^_2^ 196_169 14_ 13 

- 8 16 49 4.7. 

4. ac^_.^a; + -— -=-^r- : as =+-— , eta 

^ 11 ^121 121' 11 "11' 

, o 4 4 529 .2 .23 . 

5- ^ + 35^ + 1226=12l5>^ + 35=-36''*^ 

5 25 25 5 5 



'•^-i-'r-f^-?-^'-^ 
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^ . 4^^ 4 2209 2 .47 ^. 



xo. 

^ . 1^.1 289 1 .17 .^ 

3 36 36 ' 6 6' 

2 a:2 1^ . 1 -9801 1^^.99^ 

^' '^~ 5^ + 100"l00 '"^ 10--10'^^• 
^ 2 1 1 625 1 .25 , 

3-^'+2i-*-i6=i6>^n=±T^*^- 

^ ^2 ^16 16 '*^4 "4' 

5. a:2_l^ + _8L^1681 1^+41 ^^ 
^6 ^100 100' 10 -10' 

. o 11 121 25 11 .5 .^ 

6.x«-_x + _=j^;x-j=±^,etc. 

^ « 15^ . 226 2401 15 .49 - 

^•^-T' + '64=-6^^^-¥=--8''*^ 

Q o 23^ . 629 676 23 .26 -^ 
^•^-r-*-196=196'^-n=±l4''*°- 



XOL 

1. a? + 2ax + a^ — 2a^; jc + a = ±-v'2.a, etc. 

2. a2-4aa; + 4a2=lla2; a;-2a = ±Vll.a, etc. 

3. x^ + Zmx+^^4m^;x + ^=±2m,eUi. 

4 2 

* 216 16' 4 4' 
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5. «»+(a-l)»+(^*-^±|S±l ; x+i^-±^,etc 



& a?+(a-6)x+(^-(^ ; x+^=±?+*,etc. 



-« ±J_,eto; 

sc+a x-a 



OA ae 
ae ^af?^ 4aV * 

2ao 2ac oc 2ac 



^ ^ ' a + 6' a + 6 (a+6)«' 

a + 6'*"4(a + 6)?"'4(a+6)2'*"2iM^)" 2^^*^^* 

ac a^i^^ ac a^c^ ae ac 

IT ^0.3^^+^ 6a2 + a6-262 

1 1* 35*+ — r — a;s= i-5 ; 

aoe owr 

o 3a2+62 (3a24.52)a 24fl.86 + 4a262^8ay + 9a* + 6<i2y+6* 

x+?^^«+?^t4a6rA^ etc 
2aoc 2aoc 

K 
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^^' '^'*' 4a2-9c(ia ^- 4a*-9c(ia ' 

4a2-9cd2 ^^ (4a8-9c(i2)^ (4a2-9cd2)2 ' 

4a2-9c(P "- 4a«-9c(ia ' 

4a2-9cd2 

^,( ~2a±3dVc)(ac«4-6(P) ^^ 
(2a + 3d[>/c) (2a - Zd>Jc) ' 



XCII. 

1. «2_7a. = 8; jc»-7a;+^=:^; jc--|-=±-|, etc. 

2. a2_5a;=:6; a;2-5a;+?5=^ . a._^=+ 7 , eta 

4 4 2 2 

3. x2-llx=12; a2-lla; + l?l=15?;a;-^=±^,eta 

4 4 ^ Ji 

. ^ lo 1.1 .-2 io«.^169 225 13 .15 .^ 

4 4 2 2 

5. a2 + 7a; = 18;a2+7a;+^^L21 7 ^n ^^ 

4 4 2 2 

6. 4a?-12a;-12+a; = 22a;-66; 4x2 - 33a; = - 54 ; aa-???^-?^; 

4 4 

^_3^ 1089_225 33_+15 j^ 

7.a?-to+^=l;a=-|-=±l,ete 

8. 10a?-30a;-6»+6=7a!'-27»+18;3!e'-9ai=12; a^ - 3xb'4, etc. 
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9. o^^gaj^lgj {B3_ga. + 9^25; a;-3 = ±6, etc. 

10. 8x2+20a;-a:? + 9 = 4x2 + 22a; + 30; 3a;2~2x = 21; 

o 2a; ^ « 2a; 1 64 1 . 8 , ^ 

11. 8a;2 + i2a;-a;2 + 49 = 4x? + 34a; + 42; 3a^ - 22a; = - 7 ; 

o 22a; 7 « 22a; ^121 100 11 .10 . 

12. a:8-lla; = 12;ar»-lla; + l?l=^ ; x-i^=±^,etc. 

4 4 2 2 

I3.ar»-13a;=14;a:«-13x + l^ = ?-^^ ; a;-3^=±^, etc. 

4 4 2 2 

14. 12a;2.8x + 177-192;x2-|=A; x'-f +|=|, etc. 



I5.3a^-169 = 26a;;a^-?|?=l|?; .2_26x^l69_676^ ^,^^ 



16. a;2_9a; = «20;a;2.9a. + 81^ 1 a.--| = ±4»etc. 

4 4 2 2 

17. 6ai2-28a;-48-300 + 20a; = 7x*-66a; + 84; a;^- 433;= -432, etc. 

18. a;2-8a; = -18; a;2-8x + 16 = 4; x-4 = ±2, etc 

19. 9ai2 -90a; +125 -54x2 = 9x2 -75x; 54x2 +i{)x = 125 ; 

o^lSx 125 o.l5x^ 225 27225 . 15 . 165 . 
^•"■m^^M ' ^■*-^+ll664=ll664'^ + 108=*I08''*^ 

20. 7x2 + 35x-8x2 + 20x = 6x2 + 16x-70; 7x2-39x = 70; 

a 39x ,^ o 39x . 1521 3481 39 .59 , 

x2-^=10; x2-^ + ^g=-^^;x--=±-,etc. 

V 

21. 8x2-20x+6x2 + 16x-70=7x2 + 35x; 7x2-39x=70, etc. 
«2. x2-6x + 9 + 4x=44; x2-2x=35, etc. 
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23. x2 + lla;=:7a:2«9_4a.. 6a^-i5a;=9; 2a;2-6aj-3;flc2-^=~; 
. 5x^25 49 _ 5 . 7 „x„ 

, . iB , 1 25 1 . 6 .„ 

25. x»-^+ 16=144 ;«-j=±j2.eto. 

*v/. .«. 4 4 2 ~"2 

27. 6a;+2aj+2=3x2 + 3»; 3x2-5a;=:2; a;2-^=|-,eta 

28. 4B8-33«a5; a2_£.«83 ^_ «.^ 1.^529 ^^ 

29. 2x« = 3a«-3x+2x2-4fl(;+2; a:^-^^ --|., etc, 

o 7aj 46 o 7a; . 49 2809 7 .53 . 

3°- ^-15 = 155 «^-15 + 900=900-'^*-30=-30''^ 

31. 5a; + 10-10a; + 20 = 3x2-12; a;2+^=i4^eta 

32. 4a;'-100+40x-4a? = 75«-15a?'; 15s'-35a!=100; 

«»_^=20. _,_ 75.^^289 to. 
*^ 3 3' 3^36 36' 

33. 90x-126+18x=22x«; a;*-^= -g; ««-^+g«g,etc 

34. 3x2-6a;=7a;+420; a^- 4a; =140, etc. 

48-12a;4-40~8g ^ 32 , 22~5a; _ 8 , 
^^' 20-9x+a;* ""a; + 2' 20-9a;+a;2 g. + 2' 

44 + 12a;-6a;2==x60-72a;+8x2; 13ar^-84a;« -IIC5 

^_^8^^^116. ^.84x 1764^266 ^^ 
13 13 ' 13 169 169' 
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36. 10jB«+490-140a;+10a;2=203x-29JB2; 49ar^ - 343a; = -490; 

a^-7x=-lO, eta 

37. a?+ (a+6)«+^*-(^*;«+^-±^ete. 

38. «•- (5-a)«+^^'=(*M*jx-^-±^,eto. 

39. a:?-2aa5+a*«6'; a;-a=±6, eta 

4-**- aj »+-4^ 4^?~5*--2S5"~*^ar" 



xcra. 

iojf =144) ^ ^ (a;-y=± 6 

4i!y =400 J' ^* ' ' U-»=±21 

4»y =264) ^ ' ' (« + y=±25 

5. «^-Jf+^=J^ j,,-+.2«,H.j^=3025, !*-*-^S.ete. 
4icy =1000) (a;+y=±65 

. ^.x.. J> «^+2»y+y*=10201, \ ^ .,^,»®*<'' 

4ay - 400)' * * * U + y=±101 
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XCIV. 

2. a5'-2xi/ + t/2a=100 ) 

«> +S=i78 \ ' 2a5t^=7S; a:2 + 2xy+2^=256, etc 



3. a*-2xy + y2=i96 



+ y8=436 J ' 2xy='240; x2 + 2a:y+y«=676, etc. 
4. a* + 2a»/ + t/*=64 ) 



?. a;*+2xv + t/'=144 ) 



6. !e»+2aey+y'=2401 



»» 



+ v2«1681 \ ' ^='''2^' a^- 2x^ + ^2=961, etc. 



XCV. 
2. a;*- fcy + v*= 31 ) 

4. ac*+ a5V + t/2=28) 

6.0;*+ aM/+V*=93) 

^-^+J«= 9 1 ' ^"^' «?+Stey+y'=121. eta 
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XCVI. 

\^ l_4l('a;y m^' Q^" 7^^ 400' • 

? '*'p"40o3 

2 1 + 1 + 1- -i) 

1 1_ j^( 'ay 16' a;2 xf^'f 16' 

^ ^ 2/^ Ll = i2 l-l+l=i,etc 

117 

4 Divide the second equation by the first : then = -^, etc. 

X y 12 

117 

5, Diyide the second equation by the first : then =— , etc. 

-' ^ " ' X y % 

6. Divide the second equation by the first ; then =7, etc. 

ay' 

XCVIL 

1. a;-y = l ; o^-Sacy+y^^l ; 3a;y = 36, etc. 

2. x2+12a5y + 36^^=576; a + 6y=±24. 

Now, from the first equation, a (ac + 6y) = 144, .'. ± 24a; = 144, etc. 

3. a;? + 2icy+y2=441; a;+y = ±21. 

Now, from the first equation, x (x + y)=210, .'. ±21a=210, etc. 

4. a:?+2a:y+y2«i00; anda;*-2a:y+y2=36 ; 

hence x + y— ±10, and a; -y= ±6, etc. 
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5. a; + y=s8; a:'+2an^+y*=64 ; 3xy = 45, eta 

6. 4a; = 10 + 5y; put — —2 for a; in the first equation ; 

then M+M'+?Oy + «3^=100j 7(y+190y=660; 

33 
7i/^ + 19y == 66 ; whence y = 2 or-—, etc 

7.Puty = mx. Then ^^^^^^ =- ; ^-3^-_^- ; 
25 + 25m + 25m«= llTm^ - 195m ; 92m2 - 220m = 25 ; 
hence we get m= — or -7^- Taking the value ---, we get 

a;2+^+?^= 39 ; 39a:2 ^ 39 X 4 ; a;= ±2, eta 

a Put !,=««. Then4±f!^=^;i±^,=^; 

ma^-rnror 5 m-m* 5 

5 + 5m = 66m-66m*; m2--^=---; hence we get 

DD 66 

m = 1-, or 4- Taking the value ^, a^ + 5^^ gg 
11 o 06 

whence x^ = 36, ac = ±6, eta 

9. Put y = ma;. Then -^±^ =|? ; whence m==l^ or -1. 
^ ^ 5m + 2m2 12' 2 10 

Taking the value J, we get 3a^ + 2x*=s 20 ; as «= ±2, eta 

T> i. rm. a:"-ma^ + m%;* 7 1-m + m* 7 

10. Puty^mo;. Then 3^^^^^^^^ =—; g-^^__=_ 

162- 162m + 162m*=21 + 91m + 56m2; 106m2-253m= - 141; 

. 253 141 . «, 253 . 65 . ^ 3 ^^ 47 

136 106 ' 212 212 ' 2 53 

Taking the value |-, we get a:2-^ + ?^=7; a;»±2, et<j. 
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II. Putv=«KB. ThenJ— ^,=?5; 35m2 + 63m=18: 

. 53 .73 2 9 

70 70 7 10 

Taking the value — we get a= ±7, etc. 

29 — 71/ 
12. 35= — -— i ; putting this for jc in the first equation, we get 

2523-1218y + 147y^ 116^-28 ^% 5^2, 71 . 

132y3- 638y= - 748 ; y = 2 or ^, etc. 

00 

13. a;+y=2?; a:24.2ajy + y2=484; 3«y = 360 ; xy = 120 ; 

ai2-2ay+y2=:4; a;-y = ±2, etc. 

14. Subtract the second equation from the first ; 0^2 + 235^+^2=169 j 

a; +y= ±13. Take the positive value, and for y put 13 - a; in 

the first equation • ^ + 117a; -5a;2=340 ; ^ - l~a;= - — ; 

« 117 13689 2809.^ 117 . 53 . 
aj*— — 36 + ^ \ 35 ~* — s= "»■ — • etc. 

8 ^ 256 256 ' 16 "16' 

15. a24.y2^225) «2 4. ^+20^=441 ^ a;+y=±21 ) 

2x^=2163' «2^.y2_2a^= 9)* a;-y=±3r®^* 



XCVIII. 

1. Let % be the number ; then ~ x ~=864 ; a;2=5184, etc. 

2. Let a; be the number; then /^^ x -^^ -f 3 = 298-1- ; —=896, etc. 

\7 8/ 3 56 ' 

3. I«et 05 be the number ; then (94 -a) (94 + a) =8512, etc. 
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750 X 1 

4. Let a; be the greater ; then — is the less ; and x x - — =3-:r-, etc. 

5. Let X and y be the numbers ; then ac^ + y^=^ 13001 and a^ - y2_« ^449 . 

adding, 2x^ss 14450, etc. 

6. Let X be the greater : then -^ is the less : and ac - 21 = 21 — — \ 

^ ' X * X ' 

a*-42a;=-377; x^- 42a; + 441 =64, etc. 

7. Let a; be the number ; then -^ X -^ X ^ X -I- = 6750 ; a!*=810000; 

2 3 4 5 

ai2=900; a;=30. 

8. Let X be the number ; then ii52? == a; + — ; 11500=a:2 + 61, etc. 

X X 

9. Let X be the number ; then (x + 20)^ + 2 (a; - 10)^= 17475 ; 

a;2 + 40a; + 400 + 2a?^ - 40x + 200 = 17476 ; 3a:2= 1^375^ etc. 

10. Let X and 26 -a; be the numbers ; then ai^^ (26-a;)2=436 ; 

2x2 - 52x + 676=436 ; x^ - 26x= - 120, etc. 

1 1. Let a; + 17 and x be the numbers ; then (a; + 17)* + a2s=326, etc 

255 65025 

12. Let X and — be the numbers : then x^+ — »- =514 : 

X 7? 

«*- 514x2= -65025; x4_ 514^^2 + 6^049=1024; 
ai2-257= ±32 ; x2=289 or 225 ; x=17 or 15. 

13. Let X and 16 -X be the parts; thenx2 + (16-x)2 + (16-x)x=208 

x2 - 16x + 256=208 ; x*- 16x= - 48, eta 

14. Letaf^be the number; then x2 + x=1332; ai2+x + -i-=^^^ 



4 4 



x + l-=±^; x=36; x2=1296. 
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1 Qfi 

15. Let x^ be the number ; then ^ - a=__, etc. 

4 

16. Let Q? be the number ; then x^ - x=2550, etc. 

17. Let X and — be the numbers ; then ( x + — ) ( x - — j =20 ; 

a;2-^?=20; x*-20x2=576; x*- 20x8 + 100=676; 

X* - 10= ±26 ; taking the positive value x=6, etc. 

18. Let X be the greater, y the less ; then x (x + ^)=204 and 

y (x-y)=35, or, x8+xy=204 and xy- 3/^=35. 

Put 2/=wix. Then a o 9= — - ; hence one value of wi is— - 
and x2+ 5^=204; 17x2«2448; x2=144, etc 

19. Let X and x - 5 be the numbers ; then x (2x - 5) =228, etc. 

20. Let X- 1, X, X + 1 be the numbers ; then (x - 1) x (x + 1) =3x ; 

x*-l=3; x2=4; x=2, etc. 

21. Let X and x + 1 be the numbers ; then (x + l)*-x2=15, etc 

22. Let X and x + 1 be the numbers ; then x2 + (x + 1)8=481, etc 

23. Let X - 1, X and x + 1 be the numbers ; then (x - 1)^ + x^ + (x + 1)* 

=365, etc. 

24. Let X be the number ; then — = + 1 ; 

X x + 3 

60x + 180=60x + x2 + 3x; x^ + 3x= 180, eta 

80 80 

25. Let X be the number ; then — = + 1, etc 

X x + 4 
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26. Let X b© the price of each piece in shillings ; then 676 = 48 x — — x\ 

676a=32400-a;^etc. 

180 180 

27. Let X be the number ; then rrr-- Ji-^ + 3, etc. 

X aj + o 

108 108 

28. Let X be the number of miles ; then — =— ^ + 6, etc. 

X a + 3 ' 

29. Let X be the number of sheep : then — = -, etc. 

^ X a- 15 10 

30. Let X and a + 2 be the number of hours : then — + — -^ — , etc 

X a; + 2 %\i 

31. Let X be the number of yards in the breadth ; 

then X (ic + l)= 10100, etc. 

32. Let 1005 + y be the number ; then a;=2y and (10« + y) (lOy + a:) 

=2268 ; hence 21y x 12y=2268 ; y*=9, etc. 

33. Let X and y be the D, 

distances in feet 
of the ladder &om 
the bottoms of the 
houses ; z the 
length of the lad- 
der in feet 

c y B 

Then since DCE is a right angle, 

DCA and ECB together make a right angle. Eucl. i. 13. 
But DCA and ADC together make a right angle. Eucl. L 32. 

.-. angle ECB= angle ADC. 
Hence triangles A CD and BECaxe equal in all respects. Eucl. i. 26. 

/. jc=27, and y=36 ; and a; + y=63. 
Also ««= (27)2 + (36)2. Eucl. i. 47 ; and .'. 2=45. 
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34. Let X and y be the length and width in feet. 

8 16 ^ 4 



and2g.^^)=2(x..)-^^[' 



1050^-1280^-736 ) an,-32 ) g^^.g^^g^ ^^ 

14a; + 16y = 16a; + 16y-34) ' 2aj + y=34r ' 

35. Let lOx+^be the number. Since the number is less than 50, 
and the difference of the digits 4, 1/ is the greater of the digits. 

Theny-a!=4 ) ^ 

^ ' eta 



i. 



(lOy + jc)2- (10a;+y)2=3960 

10000 
^6. Let X be the number of rows, is then the number of trees 

in each row. 

Then (jc - 20) (15^ + 25) = 10000 

or, lOOOOx - 200000 + 25x2 _ 500a; = 10000a; 
or, {B2-20a!=8000, etc. 

37. Let X be the number of men in the regiment ; y the number in 
the side of the square at the first attempt. 
Then y2=a; - 39 and (y + l)2=x + 50. 
Hence (y+l)*-y2=89 ; whence 2y— 88, y=44, etc. 

XCIX. 

, ^ 29-7i/ - 4-2y ,^4-2y 

I. x= — -— »«6-y+ ——-2 . let — — ^=m 

o o 

y=« — 5 — = 2-2m- 2-;let 0-=^; »» = 2»i 

Then y = 2-4n-n = 2 — 6n 
andx = 5— y+m = 5-2 + 5n + 2»=s3 + 7n 
when n = ; y = 2 and x = 3. 
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3. .=?2^V^i3_2y-5l9:l ; let 5tl=« 

5 

m=— ~=2n + -2- ; let -g" ^ 

n = 2p + l 

Theny = m+» = 2n+|> + n = 4p + 2+|> + 2p + l = 7|)H 3 

a; = 13-14p-6-4p-2-|> = 5-19p 
when |> = 0, as = 5 and y = 3. 

1170- 19y ^ 6y , ^ 6y _ 

y=l|?=2m+|;let| = n;m=6n 

Then y = 13n and a; = 90 - 19n 
when n = 0, y = and jc = 90 

n = 1, y = 13 and x = 71, eta 

4. a;=— ^=8-y--^;let-^ = w 

3m + 2 ., in, |.m «.— — ov. 
y=s — ^=:|» + i + _; let -Q-^\ w«2» 

Then y = 2n + l + » = 371 + 1 

a; = 8-3»--l-2n = 7-5» 
when » = 0, y = l, a; = 7 
n — 1, y = 4, a; = 2. 

5. 5y = 14x-7;y = 2a:-l+i^;let^^=m 

•^ 

6m + 2 , m + 2 ,.m + 2 ^.^ vi^ o 

ac= — - — = m+ --J— ; let — 7-=^; m = 4n-2 

4 4 4 

Then a; =s 4n-2 + n a= 5n-2 

y s lOn- 4 - 1 + 4n- 2 = 14n - 7, eta 



KEY TO ELEMENTARY ALGEBRA. 159 



6. .=103^_g3_y_43^8. i^^43^^^ 

4 4 4 

_^ 4?i . w t i. w .« . - o*» 
w«y=n + y ; let 3-=i>; ri = 3i) 

Theny = 8p + 2 + 3p = ll;> + 2 

a = 93-ll|>-2-4p = 91-15p, etc. 

^ ,, 308- 11a; ., 4a; , . 4a; ^ 

7. y= ^^ =44-a-y ; let y=m 

^ 7m . 3m , . 3m ^ 

ac=— J- = m + -7- ; let -7- «nr 

4 4 4 

471 n , . fi o 

♦»= 3-=^+ 3-;lety=i>; n=3p 

Then a!=m + n=3p+|> + 3p=7p 

y=44--x-m=44-7p— 4|>=44— lljp, etc. 

j> ^ 23 + 19y - . ^3y + 3 ,^3y + 3 _ 
g, xs — 2s=5 + 4w+-^-_ . let -2— — =m 

4 *^ 4 4 

^. 4m — 3 1 . ^ f . m o 

y= — 5 — =m-l + — ; let-5-=n; m=3n 

Theny=3n-l+n=4»-l 

»=6 + 16n-4 + 3n=19n + l, etc. 

^ ,. 20a;-683 „ ^- . 2a;-8 ,^2a;-8 
9. y= ^ -2x-76+-^ ;let -^=w 

9m + 8 . ..i.^i^m^ « 

a;= — 5 — = 4m + 4 + -Q-; let -5-=»; m=2» 

iB <0 iB 

Then x=8n + 4 + n=9n + 4 

y=18n + 8-76 + 2n=20w-67, etc. 

383 -7v ,«„ « V-2 , I/-2 
la ^= 3 ^ =127-2y-^^; let^=m 

Theny=3m + 2 

a;=127 -6m- 4 -m=123-7m. etc. 
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,, ^, 54-27a; ., ^ 3a;-2 , . 3aj-2 ^ 

11. w= — a=13-6a; :; — ; let — - — =m 

4 4 4 

^ 4m + 2 , m + 2 i ^ wi+2_^ . ^_«^ o 

Then a = 3n - 2 + n = 4w - 2 

y=13-24n + 12-3n + 2=27-27n, etc, 

653 -9v «^ 2i/-2 , , 2t/-2 

12. g= '' y '^ «93-y — ^.iet-L_=m 

ys= — Q— «3m + l + y; let -g =»; w=2» 

Theny=6n + l + n=7n + l 

a;s=93-7n-rl- 2/1=92 -9», eta 

_ 7m + 1 Q ,m+l ,.m+l ^.^ o„ •■ 
as— — ^ — =3m+ — 5—; let — o"""^* m=2n-l 

Tliena;=6ro-3+»=7n-3 

y=8-7n + 3-2n + l = 12-9?i 
when »=»1, 05=4, y=3. 

14. -^-^=-??.; 13x-lly=82 
^ 11 13 143' ^ 

1305-82 Hr . 2a;-5 , . 2a;-5 _ 

i/as =x — 7+ : let =m 

y 11 ** ' ^ 11 ' ''''^ 11 

5C= — ^ — =5m + 2 + — 5— ; let — o~^^' m=2n-l 

Thena5 = 10n-6 + 2 + w = lln-3 

i/=lln-3-7 + 2n-l = 13n-ll 
when n=l, a!=8, 2/=2. 



KE V TO ELEMENTAR Y AL GEBRA. 1 6 1 



1 5. Let X be the number of florins, y the number of half-crowns ; then 

4/ — 2 17 — 2 

Then y^4m + 2 and a!=12-5m, etc. 



16. Let X be the number of half-guineas, y the number of half- 

crowns; then 

21a; + 5y=800; v=160-4k--^ ; let -^=m 

5 ' 5 

Then a!=5m and y=160 - 21m 
when m=l, x=5, y=139, etc, 

17. Let X be the number ; y the first quotient, » the secondT quotient. 

Then-^=« + A. ^=2+1 
5 ^^ 5 ' 9 9 

Hence 5y + 2 = 92 + 3; y=2 + ^±l. let ^±^-m 

5 5 

a = — ; — = m + — ^ — ; let — :; — •= n ; m=47i + 1 
4 4 4 

2=5n + l ; y=9n + 2 
Hence y^2, 11 . . . and hence x=12, 57 . • • 

18. Let X be the number of guineas, and y the number of crowns. 

Then 21a; + 5y= 235; y=47-4a;--f- ; let ~=m 

5 5 

Then a;=5m ; and y =47 - 21m, etc. 

19. Let X be the number of half-guineas, and y the number of half- 

crowns. 

Then21x + 5y=183; y=36-4a;-^ let^=m 

5 5 

Then »=5m+3 ; and y=36-20m-12-m=24-21mj etc. 

L 
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20. Divide by 17; then 19a;-31y=— — - ; and the right-hand side 

being a fraction, no integral values of x and y can make the 
left side equal to the right. 

21. Let % be the number of oxen, y of sheep, z of hens. 
Then a5+y + 2=100, and 100a; + 20y + a= 2000, 

.•. 99x + 19y=1900 

Hence i/=» 100 -6x-^; let^=m 

«=— — =5m--:r; let -r=w; iti^^^n 
4 4 4 

Thena;=19n; i/=100-99ii 

If nil, x=19, y=l, and .*. a=80. 

22. Let A give x sixpences and receive y fourpenny pieces. 
Then 6a; - 4y =58 ; or 3x - 2y=29 

Then y=:aj- 14+^ ; let ^=w 
Then x=2m + 1 and y=3m- 13, etc. 

23. Let X be the number of half-crowns, y of florins, % of shillings. 

hx 
Then a; +y =45, and — + 2y + a=244 

A 

Hence a;+y«42, and 10a; + 8y + 4«=976 
.-. lla; + 9y=976 

Hence y = 108 - x - ^^ ; let — ^=wi 

x=4m + 2 + ^;let^=»; m=2» 

Thenx=9n + 2; y=108-9n-2-2n=106-llw 
Hence x=2, y=106, «=27, which gives the greatest number of 
coins possible. 
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24. Let there be % half-crowns, y florins, and % fourpenny-pieces. 

Then a;+y + a = 50, and 30a; + 24y + 4a = 1200. 
Hence 26a; +20y= 1000. 

...y=50-a;-g;letg=iii. 

Then a;=:L^=3m+^; let ^=n; m=3n. 

Hence a;=107i and y=50- 13n 

/. a=:10, 20, 30 ; i/=37, 24, 11 ; J8=3, 6, 9. 

25. Let A give x sovereip^ns, and receive y dollars. 
Then 240a;-51y=12; or, 80a;-172/=4. 

Hence y = 4« + l?^; leti^=m 

a; = m+_^^;let-j2-=^ 
m=2n+2!i^;let?5^=p 

n = 2i? + 2 + |-; let|-=?;i?=2gr. 

Then a;=m+n=3n +|)=6p + 6 + 5gr=17g + 6 
y=4a5+m=68g + 24+2n+2?=82gr + 28. 
Hence when g=0, a!=6, y=28. 

26. Let 2a; and 3i/ be the parts ; then 2a; + 3?^ =25. 
Then a;=12-y-.^^; let^=m 

y=2m + l anda;=ll~3m 
Whenm=0, y=l, a; = ll; 2a; = 22, 3y = 3, etc. 

27. Let there be x crowns and y florins ; then 5x + 2y = 49. 
Then y=24-2a;-^; let^=m 

a;=2m + l, and y=22-5m 
Hence we get positive values for x and y, when m=0, 1, 2, 3, 4. 
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28. Let 7a! and lly be the parts ; then 7a; + lly=100. 

Then x=14-y-:fc?. let ^=m. 
^ 7 ' 7 

7m + 2 . 3m + 2 , ^ 3m + 2 ^ 

3/=— 4-=^+— 4—; let— ^=:» 

4n-2 .n-2 ,.7i-2 ^.^ Q*»ro 

Hence y=2n+2?=7p + 4 

»=14-7p-4-w-p=8-ll^. 
When 2?=0, y=4, a;=8 ; 7x=56, ll2/=44. 

29. Let the quotients be x and 1^. 

Then 5a; + 2 and 7t^ + 4 are the dividends 
A 5a; + 7y + 6=100, or, 5x + 7y=94. 

Then a;=18-i/ -?^ ; let ^^=m 

5 o 

y=2m + 2 + |^; let ^=w. ; m=2n. 

Then i/=5n + 2 and a;=16-7n. 
Hence x=16, 9, 2; and y=2, 7, 12 
and 505 + 2=82, 47, 12 ; and 7y + 4=18, 53, 88. 

30. The L. C. M. of 2, 3, 4, 5, 6 is 60. 

Hence the general expression for the number required is 60m + 1. 
Making m= 1,2, 3 .... successively, we get 61, 121, 181,241, 
301, 361, and of these 301 is the only multiple of 7. 



CI. 



I. Q^+vP'f'\-y^ 



a^ + a^yp + x^y^ 

SC^ + JB^y2p + y4p 
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2. a^* + ^^'f' + 9a V* + 27y** 

a** + 3a««3r + 9*^V* + 27(1"^* 

- 3a*^ - 9a2»»y*» - 27a**y*» - 81^ 

a** - 81y*» 

3. a^-2aa^ + 4a' 
«:!*<'+ 200!**+ 4a' 



jcM-2aa^ + 4a2iB« 

+ 2aa<«-4a2x« + 8a'x2<i 

+ 4a2x«-8aV« + 16a* 
a^ +4a2jc** +16a* 

4. a*»+&*+<^ 

a^^+a'^fr^+a^^if 

<<»*+6*-2<f 
2a^-6 + c* 

2a*» + 2a"»6* - 4a«(f 

+a?*<j^ + 6V-2(f+« 
2«i*»» + 2a«6*-4a«V-a"»i-i**i + 2Jc»" + aV+6V-af+* 
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,2» 



8. aJ>^+i»-2>P^+c*> 

+ aP^ + Pc^ "P - 6^ V "*> + c 
a2p2 _ (ip2-p^ + oP^-rjP + aP^+p&i-p2 - 5 + 51 -pV 

9. JB^p+a^+l 10. ac^p-jcP+i 

ik^p + jbp + i ic^-ajP + l 



a54p + a;3p + jg2p {B4p-ic3p + a;2p 

+ 08^ + 0^+3^ -a^^^+o^p-xP 

+ a;2p + a^+l +x2p_{bP + 1 



a^p + 2«3* + 3x2J» + 2a;i> + l a;*P - So^p + 3a;2p . 2x» + 1 

OIL 



gmySm^yim 



7^ ' 
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3. JC*'-y^)x'^-i/<^(x5^ + a^2/*'> 6tc. 

ic^2/*'~y^> etc 

4, a^P + 62a) ai6p + ^log (^izp _ aH^^, etc. 

ai6p + a^*62fl 



-ai^62«+6io«, etc. 
5. xd-3)a^-243)a:« + 3a^, etc. 



3a^- 243, etc 
^4m + 2a^x^ + 4a^x2n 



2a3wa^ + 16aj*» 

4a2TOa.a» + 8a'»5c5» + 16x*» 
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2 + 10xP+2jc2p 



-jBP-2a;2p+i4gSp 
-a^-5x2p-a53i> 



3x2p + 15a53p + 3x*p 






- 6&3mc2m + 106*«c"» - 56^ 



^(jm + 6^5m + i5a4m + 20a3« + 15a2m + 6ct»» + l(a3»» + 3a2»» + 3a"» + 1 



a' 



Om 



2a^ + 3a2» 






2a3« + 6a2« + aa*" 



6a*« + 20a3»+15a2« 
6a*« + 18a3« + 9a2»» 



2a3»» + 6a^ + 6a~ + l 






10. 



a2»» + 2a'»6* + 62n + 2a«»c^ + 26«<?' + c^^i'a'" + 6'- + c^ 



a 



2m 



.2a'» + 6" 



2a~ + 26» + c'^ 



2a"*6'*+6^ 



2a«c^ + 2&»c^ + c*' 
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I. 051-2x1 + 1 

x*-l 


• 

cm. 
2. 


yt+yi+yi + 1 
yi-1 


as-Sol+ajJ 
-id+Sa:*-: 




«-3xl + 3a:*- 
3. 


-1 

al+alxf + at 
al-a;l 


y -1 




a'+oiicl + aixt 
-alarl-alot-ai* 




4, ai - dhh\ + i 


a2 -x2 
W-alci-WcJ + d 





+alM-a»6l+ i - a*6icJ - 6M + &lcf 
+ aXc\ - ai6 W + McJ - a\d - Wcf + c 

5. 5xl + 2xlyi + 3x*y* + 7yi 

10a; + 4a:ly* + 6aiy* + 14a;iyl 
- 15a:lt^ - 6a%* - 9xlyi - 21y 

lOflc-lla^i +5a%i-21y 

6. mt + mini + mf»l+ mini +nt 
mi~nl 

m + mtnt + mf n? + mfnf + m\n\ 
- m\n\ - mJnl - mJnil - mint - n 

m — n 
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7. 


ml-2dim* + 4<ii • 




f7i} + 2(2imi + 4(2i 




mi-2dhn +4dhni 




+ 2(ftm -4<i^mi + 8(ilmi 




+ 4(«imf-8<iim* + 16d 




wt +4(ilml +16d 


8. 


8a? + 4a?6f + 5aJ6? + 96? 




2af - 3M 




16a + 8a?6f + 10am + 18at6? 




- 24a?6f - I2am - 15a?59 - 276 




16a + 8a?6J + 10a?6? + 18af6? - 24a?6}, etc. 


9. »* + ai 


10. xk-ah 


»i + ai 


xh-ai 



id + aM a! - aM 

+ aM + al - aixl + al 



xi + 2aM-i-al 


erf - 2ala;i + aJ 


II. acf + yf 


12. a + 6i 


xi + yl 


a+6i 



xt + idyl a^ + a6i 

+ xiyi + yt +a6i + 64 

a;t + 2(Bfyt+y* a* + 2a6i+6t 

13. a:*-2xi + 3 14. 2a;? + 3a;f + 4 

{ci-2ici + 3 2a;? + 3a;f + 4 



a-2flcJ + 3a:i 4a;* + 6a;? + 8x? 

-2a;* + 4a;*-6a* + 6x9 + 9x? + 12a;f 

+ 3a;*-6xi + 9 +8x? + 12a;» + 16 



x-4a;i + 10a;l-12a;i + 9 4a;l + 12a;? + 26a? + 24x» + 16 
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15. ir*-yJ+«* 

ad — JcJyt + icis^ 



16. ai + 2yi-«i 
sci + 21/1 - «1 

a:J+2a%i-a^ 

-jci2i-2yfei + »l 
flci + 4a%i + 4^ - 2xii?* - 4yi2i + zi 



CIV. 





2. al + 6i)a-&(a*-6i 


a%*-y 

«iyj-y 




3. xi-y*)a;-i/(a;l + a;iyi + yi 

X - JC?1/i 


a + ai6J 


»f yi - dlyl 


- am - aiftl 


»lyi-y 
»h/5-y 


ai&l + b 

am + h 
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5. a?J + yi)a5+y(at-a%J, etc. 6. mt-ni)m-n(mf+ mini, eta 
- a:* yt + y, etc. mH\ - n, etc. 

7. a^-3yi)a;-81i/(al + 3a:iyi, etc. 

a!-3xlyi 

3xJyi-81y, etc. 

8. 3ai - 26i) 81a - 166 (27al + 18ai W, etc. 

81a-54al&i 



9. ai + d^)a-a;(ai-a^ 


54ai6i-166, etc. 

10. mi - 3) m - 243 (mt + 3mf , etc, 


- aixl - X 

- aixk - X 


3m* - 243 

3m* -9m?, etc. . 



II. a;l + 7)a; + 17xl + 70(a:i + 10 12. a;l-3)a;l+a;J-12(xl + 4 

a; + 7ai scf-3a:l 



lOxi + 70 4a*-12 

10x1 + 70 4xJ-12 



13. 6J-l)-6l + 36-3M + 6K-6 + 2M-6l 
-W + 6 



26 - 361 
26-261 



61 + 61 
6I + 6J 
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14. sci + yJ + 2i) a; + y + « - 3aiyi«i (at - xiyl + t/f - jcfet - yUt + 2I 

- a%i - scisi - 3a[%b} + y + 2 

idyl + y - xfej - 2xiyl2i + 2 

- vhz\ - SatyizJ - yfoi + z 

— xiyizi — yfeJ — ytel 

«i2l + yi2l + 2 
sctel + yfal + a 



15. aJ + 4)x-5xi-46xi-40(xl-9xi-10 



9icl-46x* 
9x1 -36x* 

-10x*-40 
-10x*-40 



16. mi - mini + ni) wi + mini +n (mi + mini + n* 

fu-mlni + mini 



mini+n 

mini - mini + minf 

mini-minl+n 
mini - mini + n 
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17. p*-2j?i + l)p-4p} + 62>*-4pi + l(2>i-2pi + l 

-2pJ + 4p*-2pi 



18. 2a;l + 3yi + «l)2a; + a%*-3y-4yl«l-aji2l-«(a;l-yl-«i 

- 2xlt/i - Sy - 4yi»i - 2ajfel - is 
-2!rJt/i-32/-yi2i 

-2aA5*-3yiz*-« 
-2db*-3yi2i-» 









CV. 



I. a-1 + 6-1 


-6- 


•2 

-3 


2. 








a-a 


-6- 


a;-« -6-* 
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flc* -a * 



+ l-a;"* + x"* 



a* +1+X"* 



5. a-2+&-2 






6. a-i-&-i + c-i 


a-2-6-a 






a-i + 6-i + c-i 


a-*+a-26-» 


a-2-a-i6-i + a-ic-i 


-a-26-i- 


■6- 


-4 


+ a-i6-i-6-2 + j-ic-i 


a-« 


-6- 


-4 


+(i-ic"^-6-*c-i + c-2 



(i-a + 2(i-ic-i-6-2 + c-2 



l + oft-i+a^J-a 

1 +a26-2+a*6-* 



8. a26-«+2+a-252 
a26-2-2-a-262 

-2a26-2-4-2a-262 

-l-2a-252^a-4ft4 

a*6-*' 4 -a-*6*-4a-262 
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a;-2 - x-i + 1 

4aj-5_ a;""*+3a;~*+2x"2+ a;-i+l 

laAaJ-a + Bx-i--^ 
2 3 

2x"2-x-i-i- 
2 



5a;-*+6a;-3--^x-« 



2 3 



5 .2 3 _, 7 



+ 2^ 12 ^6^ ^6 



CVL 

I. x + a-i)x2.a.-2(a._a5-i 2. a-6-i)a2- 6-2(a+6-i 

iB2 + l a^-oft-i 



-l-x-2 06-1-6-2 
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4. c-d-i)c5-(J-«(c* + c8d-i+c2(J-«, eta 






c8i-2-c8i-» eta 



a^-2 + 1 

i+a-y 









-2scy~i + 2a;"^ 
M 
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8. ~ 



-wo\3«~* . -I . 77a;-3 433.-2 3335-1 
-a; i + 3J-^-4a; *+--g ^ 4-+27 

4 2^2 V2^'^^4^^ 



5a;"* 41g"3 43g--» 
" "2 8 "* 4 

«5^*+ 5x-3-15a;-» 



5l! 17g-^ 33g"^ 
8 "*■ 4 4 

x-3 a.-2 3a.-i 



-_-_+-. 



8 4 4 



CVr-2 

^-9x-i + 27 
2 

^-9a;-i + 27 



9. a6-'+a-i6)a36-8+a-s68(a26-2-l+a-«6« 






a-^b + a'^ 
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evil. 

r. a:l + 2xlyl + 2y)a:l-4ajy+4::1y + 4y'(al-2xiy* + 2y 

jcl + 2a%J + 2a% 

- 2a%J - 4fl5y + 2xly 

- 2a%i - 4fljy - 4«*t/l 



1 Iggft+ia 

2. {a;"*xa;"}S^=a; «<*-2 . 



lOft+l&l 



2^ /aJL06 + 18a\3to-a=a5 8a-2" 



, (a;24.a2_jc2^.a2 a(a;-(i-x-tt)) / 4a« V nfn 
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7 2 

7 

o 7 

7 1 

-4-a;~^ -2a;~i+-=- 
6 7 

' ^^"^ 42* 7* ^ 7 






7. {B* + t/*)a5^-y*»(a^-^ 






a2 + 3alM + 3a&l+ai6l 
- ai6«-3a6»-3ai6f-6V 

a« + 2al6« -2ai6l-6V 



9. ai - 6i) a - 6 (ai + ai6i, eta 
a\h\ - 6, eta 
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lO. (a2)m_flt2 + 2+... wt«iiu_,^3m_-^wxa«*=(a"*)2. 

1 

II. a"** = a"**; /. nt^=^mn\ m*"^=n; m=»*-i. 

13. (»*')'*-r(x»)'>-«=X»2-rXl>«-l>«=a^. 

14. 4a*H-.— =4a*x4a«=16a*». 

16. 2a*» + 2a«JP-4a'»<;»-3a"»6-36»'+i + 66c*. 

17. «■»-•+*-■». J^-p+p-* c=lxlxc=c. 

ft al(al + 61 - giftl) oh 

(ai + 6i)(af-aiW + M)"ai + W' 

19. («* + «* + l)(a*-a:i + l)=icl + a^+l 
(«! + «* + l)(icl-a*+l)=iBl+icl + l 






22. {(a«)"*n"''^^=a"^^«=a"'"^. 
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23. a^+JK^yP + aV + y''* 

24. V625=V25=5; and j22=jj|- 



25, ajw*'* — j^""** 



26. ad + arf-l 
a* -Sac"* 






CVIII. 

1. xl and yi ; act and yi ; HJa^ ond i/y*. 

2. 4i and 2i ; 4A and 2A ; ^4* and 72«, eta 

3. 181 and 50i ; 181 and 50i ; ^183 and ^50^, etc 

4. 2** and 2» ; 2"»» and 2"^ ; '^2" and "V^". 

l_ 1 ^ J!L 

5. a»» and 6* ; a*~ and 6**" ; "Va* and "l^b^, 

6. (a+6)* and (a- 6)J ; (a+6)i and (a- 6)?, eta 
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OIX. 



I. V24=V(4x6) = 2V6. 

3. V(4a3)=2aV«- 

5. V(16x2y«s) = 42^(21/2). 

7. V(144x5c2) = 12cV5. 



2. V50- V(25x2) = 5V2. 

4. V(125a*(P)= 6^2(2 ^(5(Q. 

6. V(100 X 10a) = 10 V(lOa). 

8. 7. V(36xllx) =42^(114 



9. 18.v(-i-x|fl:3^=6:cVf • lo. a V(a2x|.) =aV| 

11. VM<*^ + 2aa; + a:2jj_(^ + a.)^^^ 

12. VMa5^-2a^ + y^} = («-2^)V«- 

13. V(2(25a2 - 50a6 + 2562)} =:5(a - 6) ^2. 

14. V{7y(9c*-6c2y + y2)}^(3^^y)^(7y)^ 

1.5. y(27a«x262)=3a2;^(262). 

16. y(20iByx8xSi/«)=2an/2i/(20»y). 

17. y(27m87i»x4n)=3m3w3y(47i). 

1 8. ;/(343ai66i6 x 46) = la!>\^ i/{4b). 

19. ;/{a;(x3 + Zxhf-hZxy^ + f)}=(x + y) i/x. 

20. ;^{a(a3 - Za^b + 3a62 - ftS)) = (« - 6) ^a. 



ex. 



I. 4V3= V16.V3=V48. 
3. 5 V9= yi25 . ^9= V1125. 



2. 3^7= V9.V7=V63. 
4. 2V6=yi6.V6=y96. 

5. 3V|-=V27.y|=4/^. 



6. 3 Va= V9 . Va= V(9a). 



1 84 KEY TO ELEMENTAR Y AL GEBRA. 

7. 4a V(3«)- VCIS**) V(3a;)= V(48o%). 

8. 2a» V(J)= V(4aV). Vg)= VCSa'*). 

9. V(m + »)«. V(^) = V(m» - »»). 

,W(.*WV(jij.)..^'-(J±|)'. 



CXI. 

1. V3=V33=y27; y4= ^42= ;^16, eta 

2. V10= Vl03=yi000; yi5=yi52=y225, etc. 

3. 2 V3= V(4 X 3)= V12 ; 3 V2= V(9 x 2)= ^18, etc. 
. ^3_. 27 . .,14__ 196 .- 

5. 3 V7= V(9 X 7) = V63 ; 4 V3= V(16 x 3) = ^48, eta 

6. 2 V87= V(4 X 87)= ^348 ; 3 ^33= V(9 x 33)= ^297, eta 

7. 2;/22= yi76= V30976; 3^7= ^189= ^^35721; 
4 V2= V32= ^32768, eta 

8. 3 V19= V171= /^5000211 ; 5 ^18= ^2250= ;/5062500 ; 
3 ^82= ^2214= V4901796, eta 

9. 2 Vl4= yil2 ; 5 V2= V250 ; 3 V3= ^81, eta 
^o. |-.(2=v4;}V3=4;|V4=^4,eta 
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CXII. 

1. 3^3 + 8^3 + 18^(3=29 V3. 

2. 30VlO + 20V2 + 144V2=30vlO+164V2. 

3. aV«+2>*V«+cV»=(a* + &^ + c^V«. 

4. 4^2 + 7^2 + 2^^2=13^2. 5. 21 y2 + 6y2 + 6V2=33;(2. 
6. 4^6-3^6= V6. 7. 9V3-4V3 = 5V3. 

8. 72^2-24^2=48^2. 9. 10y2-6;(2=4y2. 

la 21^3-21 V3=0. 11. V6x ^8= V48=4 ^3. 

12. Vl4x V20= V280=2^70. 13. ^SOx ^200= ^10000=100. 

14. V(3a26) X y(9a62)= V(27a363)=3a6. 

15. ;((12a6) X V(8a'^ = U^U^h^) = 2a6 ^(126). 
i6.Vl2+V3=V4=2, 

17. V18-^V50=V^=|-. • 

18. y(a26)-hV(a62)=y(|)- 

19. V(«^t) - V(a6^ = ;((^') = V(y) • 

20. V(a:?+a:3y)-5.V(x + 2x2y + x«l/2)=4TTl^^^ 

\l + 2xy + a;V/ l + «2/ 



CXIII. 

I. V* X V2/= V(a^)- i. V(a; - y) X Vy = V(«y - y^. 

3- V(aj+y)>< V(aj+2/)=a5+y- 4. V(aj-y)x V(«+y)= V(«^-y^. 



1 86 
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5. 6tjxx3fjx=^l8x, 

6. 7V(a5 + l)x8V(a; + l)=56(a;+l). 

7. 10Va;x9V(«-l)=90^(x2-a;). 

8. V(3a;) X V(4a;)= V(12a;2)=2a; ^3. 

9. fjxx - ijx^ - a;. 

0. V(a;-1) X - ^(x-l)= -(«-!) = l-«, 

1. Zy/xx ~ 4 Va= - 12x. 

3. V(«- 7) X - V«= - tj{x^-lx). 

4. -2V(a; + 7)x -3V«=6V(a2 + 7x). 

5. -4V(a2-l)x-2V(a2-l) = 8(a2-i). 

6. 2V(a*-2a + 3)x -3 V(a2-2a + 3)= -6(a2-2a + 3) 

-6a2 + 12a-18. 



CXIV. 



I. 


Va;+7 

Va; + 2 

x+7 tjx 
+ 2jjx+l4 




2. 


Va5 + 3 

x-bjx 
+ 3Va;-16 




x + 9^/x + l4 


a;-2Va-15 


3- 


V(a + 9) + 3 
V(a+9)-3 




4- 


V(a-4)-7 
x^(a-4) + 7 




(i + 9 + 3V(ot + 
-3V(a + 


9) 
9) -9 




a-4-7V(a-4) 

+ 7V(a-4)-49 



a 



a-53 
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5. Z^x- 7 6. 2V(»-5)+4 

Sx- 1 Jx 6(a;-5) + 12V(a;-5) 

+ 12Va;-28 -12V(a;-5)-24 

3a;+ 5Va;-28 6x-54 



7. V(6 + a;)+ V« 

6 + a; + ^{6x+7^ 

- ^(ex+x^)-x 

6 



a V(3a; + 1)+ V(2aJ-l) 
V3a; - V(2a; - 1) 

^(9x^+Zx)+ yfiex^-Zx) 



9. sja+ ij{a~x) 
ijx- fjia-x) 

Mj(ax)+ ^{ax-a^ 

fj{ttx)+ jj{ax-x^- Aj{a^"ax)-a+x 



10. V(3+a)+ V^J 
V(3 + x) 



3+a;+ ^{Zx+a^ 
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X + ,J{xy) + ,J{xz) 

+ kj{xz)+ ^{yz)+z 
x-y + 2fj(xz)+z 

12. Mja+ Mj(a - jc) + mJx 
fja- fj(a-x)+ Jx 

a + Mj{a^ - osc) + A/(aa;) 
- Mj{a^ ~ OLx) - (a- x) — ,J{ax-a^ 

+ Mj{ax)+ ^(ax-a^+x 

2x + 2j{ax) 

^3. 21+ A/(a5^-9) 
21+ V(«2-9) 

441 + 21 mJ{x^-9) 

+ 2ljJ(ix^-9)+x^-9 

4Z2 + 42mJ{x^-9) + x^ 

14. A/(a; + 3)+ ^{x + 8) 
a/{x + 2)+ ^{x + S) 

a; + 3+ V(«^ + lla;+24) 

+ A/(a^ + ll«+24) + a;+8 

2x+11 + 2a/(«^ + 11x + 24) 

15. >Jx+ ^(x-4) 16. V(a5-6)+V« 

V«+a/(x-4) y/{x-e)+,Jx 

x+ ,J{q?-4x) X-6+ A/(x2-6a;) 

+ A/(a2-4») + aj- 4 + A/(a:*-6a;) + x 

2x-4 + 2V(a^-4x) 2a; - 6 + 2 VCor* - 6a;j 
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17. 2Va;-3 
2Va;-3 


18. 


>J{x+y)- »J{X'-y) 
^{x+y)- ^/(x-y) 

x+y- tJix^-'f) 

- ^/(a^-y^ + x-y 


4a5-12Va5 + 9 


2a;-2V(«2-y2) 



19. fjx.^(x + l)- mJ(x-1) 
^x.^(x+1)-.aJ(x-1) 

a;(a; + l)- >Jx,>J(p^-l) 
a:?+2a;-l-2V(«^-«) 

20. V(« + i)+V«V(«-i) 
V(«+i)+V«.V(»-i) 

«+i+Va;V(»'-i) 

cxv. 

I. c-(?=(Vc+ ^d){^c- kjd). 2. c2-d=(c+ A/d)(c- V^. 

3. c-d^=i,Jc + d)i>Je-d). 4. l-y=(l+ Vy)(l- Vy). 

5. 1 - 3x2= (1 + ^3.3.) (X _ ^3.a;). 

6. 5m2-l = (V5.m+l)(V5.m-l). 

7. 4a2-3a;={2a+ A/(3a;)}{2a- V(3a;)}. 

8. 9-8n={3 + 2A/(2w)}{3-2A/(2n)}. 

9. lln2-16=(Vll.w + 4)(Vll.n-4). 

10. ^2-4r=(2) + 2V**)(p-2A/r). 

11. p-3q^={^p+ A/3.g)(Vp- V3.2). 
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12. a2»»-6»=(a** + 6«)(a»-62). 

13. 1 ^^ <^+ sfbjlAr ,Jh 

si a- ^b Mja+ tjb" a-b 

4 + 3V2 3 + 2V2_ 12 + 17V2 + 12 _o. ,^ ., 

16. _2 x|±4^^i±l#=i±|^2^2+V2. 

2- V2 2+ V2 4-2 2 

'^- 2^^ ''2+75 — 4::3~-'^^^'- 

2+V2 2- a/2 4-2 2 



19. 



tja- kjx ^a+ Jx'^ a-x 



^^ 1+ ijx 1+ ,Jx 1+2mJx + x 

20. J- X r T- = = • 

\- kJX 1+ mJx 1-05 

^^ ^(a + x)+ ^(a-x) ^^ M/(a+x)+ ^(a-x) 
^(a + x)- ,J{a-x) Aj(a+x)+ ^(a-x) 

"" a + x-(a-x) 2x x 

.. V(m« + 1)- VK-1 )^^ V(mg + 1)- V(m«-1) 
V(m2 + 1)+V(w2-1) >^(m2 + 1) - J{m^ - 1) 

^ mg + l-2V(m*-l)4.m«-l 2mg-2V(m*-l) 
m2 + l-(«»8-l) "■ 2 

a+ V(a^-1) a+ v(a«-l) ag + 2<iV(a^-l) + a^-l 
^* a- V(a^-1)'^'»+ VCa^-l)"" a»-(a'-l) 

=2a*-l + 2av/(a2-l). 
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2a2-a;2 + 2aV(a^-a5^ 
^ 



CXVI. 

I. 4+ V(-3) 2. V3-2V(-2) 

4-a/('-3) V3 + 2V(-2) 

16 + 4V(-3) 3-2V(-6) 

-4V(-3)-(-3) +2a/(-6)-4x(-2) 

19 11 

3. 4V(-2)-2V2 
W(-2)-3V2 

2x(-2)-V(-4) 

-12V(--4)+6x2 

8-13V(-4)=8-26VC-l) 

4. V(-2)+V(-3)+V(-4) 
V(-2)-V(-3)-V(~4 ) 

-2+ V6 + 2a/2 

- a/6-(-3)-2V3 

-2V2-2a/3-(-4) 

-2 + 3-4^3 + 4=5-4 x/3 

5. 3 V(-a)+ a/(-5) 6. a+ A/(-a) 

4V(-a)-2;v^(-6) a-V(-a) 

-12a + 4A/(a6) a* + aA/(-a) 

-12a-2VW + 26 a^+a 
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7. a^(-a)+b^(-b) 


8. a + ^V(-l) 
a2 + a/3V(-l) 


-a8 +68 

9. i-V(i-e^ 

l+V(l-«^ 


o2 +32 

10. eV*""^ + e-V<"^> 


l-V(l-e*) 


e2PV<-D + l 

-l-e""2PV(-D 



«2 e^^i"^ -e-2PV<-i) 



CXVII. 

3a; + 3V(xy)-3V(a^) + 3y ^ g + y 

2. {l + 2V(-l) + (-l)} + {l-2V(-l) + (-l)} 
= 2s/(-l)-2V(-l)=0. 

2V(a?y) + 2y + 2a;-2V(a^) _ x+y 

^' V(«y) 2V(«y)* 

4. {l + 2V(-l)-l}-{l-2V(-l)-l}=V(-l)=^Fl6). 

5. ai2+^2.(ia; + a2)aj* + a*(a2_^2fltaj+aa 

a* + V2.aa:8 + a*Jc' 

-V2.aa:8-aV + a* 

- V2.aa;3 _ 2a2x2 _ ^2,a^x 

oV+V2.a^+a* 
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6. If? - J2,mn + w^ m* + w* (m* + V2. rtm + n* 

ij%'mhi - m^* + n* 

mW - ^2,mn^ + n* 
m^n^ - sj2,mrt? + n* 

7. ^x,^.(a^ + 2xy + f) + tJx.Mj{x^-2xy + y^ 

= a/x.(x + y) + Va5.(« - y) = Sxa/x. 

^- ^^6 

_ 2aMjb-2h^a 
" a-b 

10. a2^«-2aA^ + -— =a^^-2 + -^ . 

"• (»2+a2)-(a8-a2) 

^j^^2a^ 
2a^ 1?' 

»-! f (V»+l)(Va;-l ) (1 + Va;)(l-Va!) ) 
*3- x+l\ ^x-l ^ ijx(l+^x) J 

,*| + 3-V(S-.)*|-3.|-W(g-.). 

N 
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15. a; + a-2V(a^-a')+a;-a==2a;-2V(a^-a^. 

17. {-l-aV(-l)f=l + 2aV(-l)-«^ 

{l + 2aV(-l)-a2f=l~4a2 + a* + 4aV(-l)-2a2-4aV(-l) 

l-6a2+a* + 4aV(-l)-4aV(-l) 
-l-aV(-l) 

- 1 + 6a2^ a*-4aV(- 1) +4aV(- 1) 

-aV(-l) + 6aV(-l)-aV(-l) + 4a2-4a* 

-l + 10a*-5a*+(10a8-a«~5ay(-l) 

18. 3V3-(-8) + 4y3=8 + 7V3. 

6c^ ,/a;(4a;2-8a5 + 4)\ Gc^ 2a;- 2 .a; 12c^/a; . ,,« v 
'9- JZ-rV( ^-33 ^'j =—1 • — V33=;7^) = V(3<!x). 

20. -^, { V[V{«' - 21ai» + 14705- 343}]} - -^- V(3p«).(«- 7) 

X / 85""/ 

=a;y(3p»). 



21. 



^(- ^) y&(- i?T3;?Wi)] =^(«- ^) v^2ii){-;^i) 



2» ^ 2n ^ ri^ n 
22. 2(«-l).3V7 + -|V7-2V7 + ?^!!^:^5^_ |.^ 

»6«V7 - 6V7 + 1^7 - 2V7 + ^V7 - f V7 - |V7 
-9nV7 - 10V7. 

=3- v'(l'.'-33) V(65«-129)=^/256- 74096 = 16-16-0. 
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CXVIII. 
Adopt the notation of Art. 316 ; then 

a:y=21)' 4xy =84)' ^^ ' ^ ' 

a;-y=4^ etc. 

5. a; + y=13) jc* + 2a^+v2=169 ) 00. 2 .^ t 

an/=30)' 4a^ =120)' ^ ^ » » > 

6. »+y= 38) a:? + 2«y+j^=1444) « „ . « . « 
a^=360)' 4a^ =1440)' ^ ^ > if > 



etc. 



etc. 



etc. 



y=2,etc. 



X - y = 10, etc 

8. x+y = 103) ««+2a^+j^=10609) 

xj, = 39eP 4xy =1584}'* 2a^ + r-90Z6, 

jB— y=s95, etc. 

9.x-fy= 7^|.^ + 2a:2, + y« = 5625) ,^ 

iw/ = 756)' 4xy =3024)' ^ *^ ' 

x-y = 51, etc. 

10.. + ^= 87) .«-*- 20.^ + 2^^ = 7569) 

ict/ = 1512)' 4xy =6048)' ^^ 

X - y = 39, etc 
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«-y=|-,etc. 



= 540 J 4xy = 2160 J ' ^^ * 



12. aj+y=s 57) «2+2xy + y' = 3249 
»-y = 33, etc. 



CXIX. 

I. 35=72=49, 2. aj=9*=81. 3. a;=5«=25. 

4. a;=25=8. 5. a;=35=27. 6. a;=4*=256. 

7. a;+9=36, etc. 8. aj-7=49, etc. 9. ac- 15=64, etc. 

10. a;-9=144, etc. li. 4x-16=8, etc 12. 3V«=18; x=36.> 

13. y(2a; + 3)=3; 2a;+3=27; 2a;=24; a;s«12. 

14. cVx=a-6; c^=(a-5)2; %-)SlzJL. 

>5. ^(iB2_9)=9_a.. a8-9=81-18a; + iB2; 18x=90; «=6. 

16. a;2_ii„a:2_2x+l; 2a;=12; a=6. 

17. 4x^ + 5a;-2=4a;2 + 4a.+ x ; a;=3. 

18. 9ic2-12a;-51=9a:«-18aj + 9; 6x=60; a;=ia 

19. 2c2« (135 + 5=8352+200;+ a*; 3aa;=5-a2, etc. 

20. 25a:* - 3»ia; + »= w* + lO/wx + 25a;2 . \Zwx—n - m', etc. 

cxx. 

I. v'(16 + a;)«8-Vaj; 16 + a; = 64-16Vaj+a;; 16Va;«48; mJx^3; 
x^9. 
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2. a;-18=64-16V« + «; 16V«=80 ; ,Jx—b\ a;=25. 

3. v(a5 + 15) = 15-Va;; a; + 15=225-30A/a;+a;; 30Va;=210 ; 

Va!=7; x=49. 

4. x-21=a;-2Vx+l ; 2V« = 22; Jx^W ; » = 121. 

5. aj-l = aj + 4-6V(« + 4) + 9; 6V(a; + 4) = 14 ; V(a5 + 4)=-|-5 

^ . . 49 13 

6. l + 2V(3a;+l) + 3a;+l=4a; + 4; 2V(3a; + l)=» + 2; 

Squaring both sides, 4(3x + 1) = Jc^ + 4a; + 4 ; jc^ = Sac, etc 

7. l-2^(I-3«) + I-3a;=4(l-a;); 2V(l-3a;)=x-2; 

4(l-3a;)=«*-2a;+4; «2+8«=0, etc. 

8. a-fJx'=«J{X'-a); a^-^atjx+x^x—a] 2,Jx=l+a\ 

4a;=(l+a)*, etc. 

2 4 

, w + 4 /m + 4V 

la V(«-4)=3-V{«-i); x-4=9-eV(«-i)+«-i; 

6V(«-1) = 12; V(»-l)=2; »-l=4; x=5. 



CXXL 

1. V(x^-9a;) + x-9=36; V(jc*-9a;)=45-«; 

x2-9x=2025-90x + x'; 81x=2025; »=25. 

2. x + V(aJ«-2Lc)=35; «2-21x=1225-70x+ic2. 49a;=i225; 

«=25. 

3. a + 7+V(«^+'7x)=28; V(a5'+7x)=21-x; 

x2 + 7a;=441-42a;+a2; 49a;=441 ; »=9. 
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4. a;-15 + V(»^-15x) = 105; V(a^-15a;) = 120-a;; 

a;2- 15x =14400- 246a; + a;2; 225ic= 14400; 05=64. 

5. V(»^-4a;)+a;-4=8;V(«^-4a) = 12-a;;a;?-4x=144-24a; + aj2; 

20x=144, etc. 

6. V(3aa; + a;2) + 3a + aj-9a=0; V(3aa; + a^=6a-a;; 

3aa; + a:2_3g^2_i2aa; + x2; 15aa;=36a2, etc. 

7. 62_(ia;-.52_^jjg_^5 + 5a5. ^=a5; a5=a. 

8. 2 + V«-a=— "-^5 4 + 2Va-2x=4 + Vaj; A/a;=2aj; 3;=4a52; 

whence a;=0 or --. 

4 

9. a; + 28VaJ + 192=a; + 36V« + 128; 8V«=64 ; a;=64. 
10. a;-6V»-16=a-10Va; + 24; 4x/a;=40; a;=100. 



CXXIL 

1. a;-3Va5=4; 3VaJ=aJ-4; Ox^sc^^ga-^ig . a52-i7a;=-i6, etc. 

2. 14VaJ=a;+45; 196a;=a^ + 90a; + 2205 ; a;2-106x= -2205, eta 

3. 9(7 + 2»3)=25.(4x-3); 63 + 18a;2=:l00x-75 ; 

18x2- 100a;=- 138, etc. 

4. 6«-ll=249-2a:2; 2x2 + 6a5=260; a52 + 3x=130, etc 

5. 6-a;=4-4V(2x-l) + 2x-l; 4V(2a;-l)=3x-3 ; 

16(2a;-l)=9»2_i8a. + 9. 9a;2-50x= -25, etc. 

6. x + 12=2V(4-3a;); o^ + 24a; + 144=4(4 - 3aj) ; a;2 + 36a;=-128. 

7. 2a; + 7 + 2V(6xa-15a;-126) + 3a;-18=7x + l ; 

V(6a;2_i5a;_i26)=a;+6; 6a;2-l5a;-126=a;2+i2x + 36, eta 
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8. 4(204 - 5a;) = 400 - 40V(3a; - 68) + 3a; - 68 ; 

40V(3a;-68)=:23x-484; 

1600(3a; - 68) - 529x2 _ 22264a; + 234256 ; 

629x2 _ 27064a; = - 343056 ; 

a 27064 183115024 _ 183115024 - 181476624 _ 163840 
* 529 * (529)2 (529)2 *" (529)2" 

13532 . 1280 ^. 

X = X 1 etc 

529 529 ' 

9. (VaJ-4)(Va; + 4)=33; a;-16=33; a;=49. 

10. (Va; + ll).(Va;-ll)=608; a;-121=608; a;=729. 

11. V(»^ + 17a; + 60) = 12; a;2+17a; + 60=144 ; a;2+i7a;= -84, etc. 

12. x + 3 + 2V(aJ^ + lla; + 24) + a; + 8=»25a;;2V(a;2+iia; + 24)=23a;-ll; 

4(x2 + llx + 24) =529a;2 _ 506X + 121 ; 525x2 - 550x= - 25 ; 
„ 22x 1 

g;2 s=— —..etc. 

21 21' 

13. V(25 + x)«8-V(25-x); 25 + x=64- 16^(25 -x) + 25-x; 

8V(25-x)=32-x; 64(25 - x) = 1024 - 64x + x2 ; x2=576 ; 
x=±24. 

14. x + 4 + 2V(2x2 + 7x-4) + 2x-l»36; 2^(2x2 + 7x - 4) = 33 - 3x , 

4(2x2 + 7a; _ 4) = io89 - 198x + 9x2 ; x2 - 226x= - 1105, etc. 

15. V(13x-1)=5 + V(2x-1); 13x-l=:25 + 10V(2x-l) + 2x-l; 

llx-25 = 10V(2x-l) ; 121x2 -550x + 625 = 100(2x-l) ; 

121x^-760.= -725;^-g-;. ^^- ^^^^ etc. 

16. 7x + l -2^(21x2 + 10x + l)+3x + 1=4; V(21x2 + 10x + l)=5x-.l; 

21x2+ I0x + 1=25x2- lOx+1; 4x2=20x; x=5 or 0. 

17. V(4 + a;)=3-Vx; 4 + x=9-6V« + a;; >J^^^\ x=|^. 

18. x + V(x2 + 9975) =525; V(a5^ + 9975)= 525 -x ; 

x2 + 9975x=275625 - 1050x + x2 ; 11025x= 275625, etc. 
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19. |+3+v(g-9) + |-3=|;V(S-9)=|; 

20. a:2«i + 6^(jB2_i)=,i6j x2-l + 6V(a;'-l) + 9 = 25 ; 

V(a^-l) + 3=±5; V(a5^-l) = 2or -8. 
Hence a^— 1=4 or 64 ; o^^h or 65, etc. 

21. Jc*-2aa;+a2 + 2a6 + 62^jj2+^2+52_2aa; + 26a;-2a5; 4a6=26x; 

x=2a. 

22. a;2 + 2aa;+a2 + 206 + 62=52 + ^2+jj2_2a5-26« + 2aa;;4a6= -26a;; 

fl5=s-2a. 

23. a; + 4-2V(a^ + 4x) + aj = aj+-?.; a; + A=2V(«2+4a;) ; 

4 ' 4 ' 3 36 36 ' 

, 11 .14 1 25 

«+6=-6 5*"T°'-6- 

24. Va; + l=a; + -— ; >^a;«=a;+— -; ac-V^J^ --j ; «- V^ + -^=0; 

4 ^ 4 ^B 

25. V(4 + a;)=V3 + V«; 4+a=3 + 2V(3x) + «; 2^(3x)»l; 

12xb1, etc. 

26. V(«+4)=9-V(«+6); a; + 4=81-18V(a!+5) + a; + 5; 

18V(a; + 6)=82; 9V(a; + 6)=41; 81 (a: + 5) « 1681, etc. 

27. V(ic'-4a;) + a;-4=8; V(x'-4x) = 12-x;a'-4a;«144-24x + x2; 

20x=144, etc. 

28. a?-21=V(a5*-9); a^-42a;2+441=a«-9; a!*-43a^» -450 ; 

x4_ 433.2 + 1^^49 ^a_^^+ 7 a;2„25 or 18, etc. 
4 4 ' 2 2 
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29. V(50 + a;)=2 + V(50-a;); 50 + a;=4 + 4V(50-a;) + 50-r.; 

a;-2=2V(50-a;);'x2_4a.^.4^4(50_aj); 0:^^196, etc 

30. V(2a; + 4)-l=v(|-+6); 2a;+4-2V(2a; + 4) + l = |- + 6; 

^_l=2V(2a; + 4); 9x2-12a; + 4=16(2x + 4) ; 9x2-44a:=60; 

5 44 484 1024 . 

X* as H = • etc. 

9 81 81 ' 

31. 3 + a; + V(3a;+x2)=6; V(3a; + a;2)=3_a; ; 3a;+a:2=9-6x+fl6* ; 

9a;=9; »=1. 

32. V(«-i)+V(a5+i)=i; V(a;-i)=i-V(a;+i); 

a;-l=l-2V(aJ + l)+a;+l; 2V(a; + l)=3; 4(x + l)=9, etc 

33. 3x + V(4a-x2)=6x-2V(4a;-x2); 3v^(4a;-a^=3a;; 4a;-jc2=a;8; 

2a;2=4a5, etc 

34. iJ{a-J{ax-\-Q^}=^a-^x\ a-^l{ax+x^—a-^J{aj£)-\'X\ 

AJiax + ac^ =2V(ax) -x; ax + x*=4aa5 - 4x^{ax) + o^ ; 
4xMj(ax) = 3aa; ; whence » = 0, or 4fJ(ax) = 3a ; 1 6ax = 9a* ; 
16xss9a, eta 



CXXIIL 

1. »-2=0, or, a;-5=0; .*. a;=2or6. 

2. x~3=0, or, a; + 7=0; .•.a;=3or -7. 

3. a; + 9=0, or, »+2=0; .•.»=: -9 or -2. 

4. a; - 5a=»0, or, as - 66=»0 ; .'. x=6a or 66. 

5. 2x+7=0, or, 3x-5=0; .-.a;---! or-l"* 

M 3 

6. 19x-227«0, or, 14x + 83=0; .•.a;=?^ or -~< 
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7. 5a;-4m=0, or, 6a;-lln=0; .\x=.~ ot^^ 

5 6 

8: a* + Sax + 6a2=0, or, x^-7ax + 12^2=0 ; 

{x + 2a){x + Za)=0, or, (a;-4a)(a;»-3a)=0 ; 

.*. a + 2a=0, or, a5 + 3a=0, or, a;-4a=0, or, a-3(i=0, etc. 

9. (a; + 2)(x-2)(a;-a)(a;-a)=0; /.a:=±2ora. 

10. a;.a;.(a;-5)=0, .*. »=0 or 5. 

11. aca;-2(i + 6a=0, or, 6(jx + 3a-6=0; 

,\acxs=>2a—h, or, 6cx=6-3a, etc. 

12. ca;-d=0, or, <xc-e=0, etc. 

CXXIV. 

1. Let m be one of the roots of the first equation, and --- one of the 

m 

roots of the second equation. 
Then am^ + 6m + c = 0, and cW + b^m + a' = 0. 
Multiply the first by a' and the second by c ; then 

cmW + a^bm + a'c = 0, and cc'm^ + Vcm + a^c = 0. 
Subtracting (aa! - cd)m^ + (a'6 - 6'c)7?i=0. 
Whence {(Ki'-cc')m^-{a'h-~Vc) .... (1). 
Again, multiply the first by c' and the second by a ; then 

(w/m^ + hafm + ccf^O, and ax^rn^ + a6'wi + aa'= 0. 
Subtracting (6</ -^ ai/)m=cc' - <wf ; 

OT aaf-cd^^-iab^-hcTim .... (2). 
Multiplying (1) and (2) together, we get 

(oa' - cc02= ipb' - ^'cO (a'6 - h'c). 

b c 

2. a + 13= andaj3=— ; 

a a 

/. o2 + 2<ij8+ /32=^, and 2ai3=^ 
...o+p_^-^- ^j 
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3. a + )3=-A andai3=i-. 

•■■K'-lX-4)-K--^*') 

= ocac^ + (Sac - 6^a; + ac. . ^ 

4. The roots are -^+V(ft'-4«e) ^^^ -5-V(6'-4ae) ^^ jj,_,^ 

2a 2a 

these may be eqvi>aXy we must have 6^— 4ac=0, or c=— . 

Putting this for c in the expression aa^ + &» + c, 

^^ + ^.,, ^- 4aV + 46^ + 6^ ^/2aa; + 6Y 
4a 4a V V* / 

5. a + j3=l+a,anda^=l±^±fL\ 

a2 + 2ai3+i32=l + 2a + a2, and 2a/3=H-a + a« 



cxxv. 

1. (a;-5)(a;-6)=0, or, a^-lla; + 30=0. 

2. (a;-4)(a; + 5)=0, or, a^ + a;-20=0. 

3. (a; + 2)(x + 7)=0, or, a2 + 9x + 14=0. 

5. (a;-7)(x+|-^=0, or, C«-7)(9x + 5)=0, or, 9a;2-58a;-35=0. 

6. (a;-V3)(x+V3)=0, or, a;2_3^Q^ 

7. (x-m-n)6c-m + w)==0, or, a;*-2ma; + m2-n2=0. 
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CXXVI. 

1. One root is found by trial to be 2 ; then 

a:8-lla:2 + 3ga._3g:=(a._2)(jp2_9a. + 13)^(25^2) (a;-3)(x- 6). 

2. One root is found by trial to be 1 ; then 

3. One root is found by trial to be — 1 ; then 

»3-5a;2_46a;_40=(a; + l)(x2_6a;-40)=(a;+l)(a;-10)(a? + 4)v 

4. One root is found by trial to be — 1 ; then 

4i^ + 6ar» + a;-l = (x + l)(4a;2 + 2a;--l)=(a; + l)4Yx2+-|--^^ 

and since the roots ofiB2^^____QQjg n "" and ~^^ "^ , 

2 4 4 4 

a;2 a.|._^=(a! +l:^).(x+l:!^), and therefore 
4a5 + ea^+jc«l„4(jc+l)^^+l:^Va.+ 

5. One root is found by trial to be — 1 ; then 

60)8 + ii{B2-9a;-14=(a;+ 1X6x2 + 50; --14)=(«+lXa;+2X6a:-7). 

6. If we put «= -y-2, the expression becomes zero, which shows 

that a;+t^+» is one of its factors; the other is found by 
division to be x^ + y^ + t^—xy-xz-yz, 

7. If we put a=b + c, the expression becomes zero, which shows 

that a—b-c is one of its factors ; the other is found by 
division to be a^ + b^+c^+db + ac—hc. 
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8. One root is found by trial to be 1 ; then 

3a;3-jB2-23x + 21=(x-l)(3a2 + 2x-21)=»(a;-l)(3a;-7X« + 3). 

9. One root is found by trial to be 1 ; then 

2x8-5a:2_i7a. + 20=(x-lX2a;2-3x-20)=(x-l)(a;-4X2a; + 5). 

10. One root is found by trial to be - 1 ; then 

1508 + 41x2 + 5a; - 21 = (x + 1) (15a;2 + 26a; - 21) 
= (x + l)(3x + 7)(5x-3). 

CXXVII. 

1. a;*-12x»=13; x*- 12x2+36=49; x2-6=±7, etc. 

2. x^ + 14x3=-24; x» + 14x3 + 49=25; a;3 + 7^+5^ etc. 

3. x8 + 22x*=-21; x8 + 22x* + 121=100; x* + ll=±10, etc. 

4. x2« + 3a?» + -i=~;a;~+-i-=±4->etc. 

4 4 2 2 

r a^.la;2n.25^122.^-A=+l?,eto. 
5.x- 3^ + 36 36 ' 6-6' 

. 9 .81 121 .9 .11 . 

6. a;>_aci+_=_; xl-^=±^,etc. 

7. x-2 + 3x-i+A=.?7 ^-x + 1^±nW ^„^ -9±V97 
' ^4 36 '2 6' 6 



-9±V97 



1 81 19 

8. x-*»-x-*+-T-=x; a;-*--^=±-^; x-»=5or -4, 



2 

n 



•••M"4^-(F-(4) 



9. x2-2x + 5 + 6(x2-2x + 5)i=16; 

(x2-2x + 5) + 6(x2-2x + 5)i + 9=25; (x2-2x + 5)J + 3=±5; 
(x2-2x+5)l=2or -8; x2-2x + 5=4 or 64, etc. 
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10. 2a;2 - 2x + 10V(2a;^ - 5a; + 6)=3a; + 33 ; 

2a;2_5x+6 + 10V(2x2-5a: + 6)=39 ; 
(2»2 - 5a; + 6) + 10^(20^ - 5aj + 6) + 25 = 64 ; 
V(2ic2_5aj+6) + 5=±8; V(2x'-5a; + 6)=3 or -13; 
2x*- 5a; + 6 =9 or 169, etc. 

11. 3a;'^-6V(3a^*-2aa; + 4) + 12=:2aaj+a2+2a; 

3a;2_2aa; + 4-6V(3a;2-2(ia; + 4)=a2 + 2a-8; 
(3»2-2aa;+4)-6V(3a;^-2aa; + 4) + 9=a2+2a + l; 
V(3a;2_2aa; + 4)-3=±(a + l); 
3x2 _ 2ax + 4= (4 + a)^ or (2 - a)\ etc. 

12. a;2_aa.+a2_2V(x*-flW5 + a2)=-2a + a2; 

(a;2_aa; + a2)-2V(a^-ax + a2) + l=a«-2flH:l ; 

V(x*-cKC + a2)-l=±(a-l) ; a!2-aa; + a2=a2 or (2 -a)*, etc. 



CXXVIII. 

^ ^ ^ . 42 54 49 . 
^' 3 ' 7 ' 9 ' 63' 63' 63' ' 

a; + 3i( a; + 2y a;^ + 4a;y + 3t/2 ai^ + 4a;y + 4y^ ^ 
^' » + 2y' x + y ' (x + 22/)(a; + i/)' (x + 2y) (a; + y) ' 

x~5y a;-3y , a;2_7a;y^i()y2 a;2-7a;y + i2y2 
^' »-4i/' x-2i/' (x-4y)(x-2i/)' (a;-4y)(a;-2i/)' 

4. Let X be the number. 

Then ^=4-; CM^ + ^ = 2>c + cx; 
6 + x d 

(c-d)x = (ui-6c; x= 55^:1^. 

c-ct 

5. Let X : 1/ be the ratio. Then 

x2+^=:181 ) x2 + t/2^2xy = 361 ) x+y = 19) x=10 or 9 
a;y = 90) V + y2-2xa^= 1 rx-y=±l J' y= 9 or lO' 
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CXXIX. 

I. a;:y = 6:9 = 2:3. 2. »:y = 6:a. 

3. (a - c)a; = (6 + d)y ; a;:y = 6 + d:a-c. 

a; = (±V6-l)y; a;:t/ = ±V6-l :1. 
5. »2-.i2an/ + 36t/2 = 49i/2; a;-6y=±7i(; 

% = ISy or - y ; JB : y = 13 : 1, or, -1:1. 

6. »2 4.^yia;y+_^_\ ^ ^ . g + --^= ^^ -^-•'; 

4 4 Z A 

7. Let 3x and 4x be the numbers. Then 

3jc+_^ 7 7x25a;2 = 50x7a;; x = 2. 
9a;2+l6a:2 50' ' 

Hence the numbers are 6 and 8. 

8. Let 6a; and 7a; be the numbers. Then 

5i±i|=i?; 78a; +156 = 84a; +144; 6a; = 12 ; a; = 2, eta 
7a; + 12 13 » > > 

9. Let 7a; and 13x be the numbers. Then 20a; = 100 ; a; = 5, etc. 

10. Let X and y be the numbers. Then a;^ _ ^ = 43, and ^= — 

JC-y 1 

Hence a; + y = 12a; - 12y, or, 13y = 11a;. 
Thena;2-^^=48; 48a;2= 169x48 ; a;=13,etc. 

1 1. Let X be the value of a gold coin, and y the value of a silver one. 

Then 5x + 4y = 3a; + 12i/ ; 2a; = 8y ; x : y = 4 : 1. 

12. Let X be the value of a gold coin, and y the value of a silver one. 

Then8a; + 92^ = 6a; + 19y; 2x = 10y ; y:x = l :5. 
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cxxx, 

24__8 ^3 14 48 

^* x' + y^ a+y ac + y* 

g^-fe^+Sfec-c^ a + 6-Hc _( a-H6-c)(a-6-Hc)(a-H6 + c) . 

ffi^-Hn^ m - n m^-mn + n^ 

, (g + 2)(g-H3) ^■ y(y-3) _ (g + 2)y 
(y--3)(y-4) a(x+3) (y--4)x' 



OXXXI. 



I. Let -^=X, then -^ = X. Then a = X& and e « Xd. 
a 

Then®"^^ X6 + 6 X + 1 



and 



a - X6 ~ X ' 

c + d_ \d+d _ \-^l 
c ~ Xd *" X * 



2. Let -T-=X, then -t-=X. Then a8=X6, c^Xd. 

3. Let ?^=X, then ^=X. Then Oi » X&i, and 0, « X5^ 

mfii + mjbf mj>i + fnj>% hi 
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4. Let a ae 6X and c «= (2X. Then 

3ag-Ki& + 262 _ 36«X«-H6^ + 26^ _ 3Xg + X + 2 
3a2-262 ■" 362X2-262 " 3X2-2 

3o2 + ci + 2 d2 3d2X2 + d2x + 2(i2 _ 3X2-fX + 2 
3c2-2(i2 " 3d2X2_2d2; "" 3X2-2 ' 

5. Let a ss &X and c = (2X. Then 

a2 + 3a6 + 62 _ 62X2+362X + 52 62(x2 + 3X + 1) _ &« 
c2 + 3c(i+d2~d2x2 + 3^ + 42=<j2(x2 + 3X + l)~d2 

2a6 + 362 _ 262X + 352 62(2X + 3) _62 
2cd + 3d2" 2d2X + 3(P=d2(2X + 3) "" (P ' 

6. Let -^==X; then 4-=^Mi<i -^ = X. 

a J 

Then a = 6X, e = (2X, e =/X. 



Then 



mo 



-ne mdX - nfk _ ^ a 



a- 



7. 



wd-nf mi-nf 
n \ n) a 



H \ n/ 



5. Let a *= 6X, c = dX, 6 =/X. 

, Za2 + mc2+ne2Z62x2+^y^pX2+n/2X« _>^2 
Z62+«Mia + n/-2 l^ + m^+np ' 

9. Let Oi = 6iX ; a, = (gX ; Os = ftsX, 

Thpn «l'^^fl«' + <^^ _ 6l^' + ^.2X2 + 63^' _^.._«l' 
6l2 + 5^2 + 5^2 h?+W + W~ ■" 5? ' 

10. Let tti = 6iX ; Os == &2X ; 08 = 6aX. 

Then ^^ + ^^^a^s + o»fl^ _ hj)^^ + 6368X2 + 6g6iX2 __ ^^_a^ 
6162 + 6269 + 6361 6162 + 6263 + 686i 6i2 
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II. (a2-a6 + 62)(c2 + ^ + ^^(a24.^^2,2)(^„c^ + ^2) . 

(a2 + 62)(c2+cd+d2-c2 + c(i-d2)=a6(c2-cd+(P + <;2 + c^+^2). 

(a2 + W) (2cd) =a&(2c2 + StZ^) ; aZ^^ + h^cd-r.db<? + 06^2 . 
a^ci - ahd^=(ibc^ - h^cd ; (wi(ac - 6d) = 6c(ac - 6d) ; 
ad=hc ; and therefore a : 6=c : d 

12. (a2 + 62)(c2-(?!) = (ei2_52)(c2 + ^2). 

a2c2 + 62c2-a2d2_62£P=a2c2^^2^_52c2_52^ . 262c2=2a2(i2 . 
bc=adi ajid,\ a :b=*c:d. 

13. Let -T-=X and -r=X J t^^ei^ a=&X and c=dX. 

(a-c)(a2-c2)""(6X-dX)(62X2-d2x2)-(5^d)(62-d2)" 

14. Let ai=&iX and Oji^&aX. 

CXXXIL 

1. (a-6)c=(6-c)6; ac-6c=6^-6c; a<j=62. a:6==6:c. 

2. Let a=X6 and c=\d» 

rru^r. {<^^ + 6^(a + 6) _ (k%^ + h^(\h + b) (X2 + 1)(X + 1) 
men -^ ^^3^ -^ , 

, (cgKgO(c-Hd) _ (X2d2 + (;2)(x,;+d) _ (X2 + i)(X-H) 
"""^ ^^ - X^^ - X3 

Also, -777-TZ 3K= V fi 5;f-=: vX* = X = -=-. 

' ^{mb* + nd^) ^ 7nb^ + nd^ b 

3. Let a=6X and c=dX. 
ma - nb mb\ - n6 wiX - n 



Then 
and 



ma + rd> mbX + nb mX + »* 

mc-TM? m(£X~n(? _ mX-n 
wc + rwi'^mdX + rid "" mX + n ' 
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4. (5a + 36) (76 + 3c) = (7a + 36) (56 + 3c) ; 

35a6 + 15ac + 216^ + 96c = 35a6 + 21ac + 156'^ + 96c ; 66^ = 6ac ; 
62=ac; a:6=6 :c. 

5. Let a : 6=c : (2j and suppose a to be the greatest of the four. 

Then '.*—.=_., and a is greater than 6, c is greater than d, 
a 

n h 

and *.' — =-j-« and a is greater than c, 6 is greater than d. 
c a 

Again, if a + 6 :m + n=m-w:a-6, 

and a + 6 is greater than m + n 

m - n is greater than a - 6 

.'. a+6 + m-n is greater than m + n + a-b 

.*. 26 is greater than 27i; and .'. 6 is greater than n. 

6. {x-l)(x + 2)={x-2)(2x + l); x2 + x-2=2x2--3aj-2; iiiP=4x; 

»=4 or 0. 

a _ c , ^ a c 

8. Suppose the bicycle went 5a; and the tricycle 4x yards per minute. 
Then the tricycle had a start of 2x yards out of 1760 yards. 
Also the bicycle went 880 yards while the tricycle went 

1760 -2a; -176. .M760 : 1760 -2a; -176=5 :4; 
. 1760 X 4= (1584 - 2a;) x 5 ; 10a;= 7920 - 7040, etc. 

^_ c a^^c^ a^-h^ _ c^-d ^ ^ 
^' T"'!' '''WW' ''' ¥ " d^~' 

.'. a^ - 6^ is greater than (P-d^ 
.'. a^ + d*^ is greater than 6^ + c^. 

10. (10a + 6)(12c + <i) = (10c + d)(12a + 6); 

120ac + 126c + 10aci + 6d=120ac + 12ad+ 106c + 6d; 26c=2ad 
bc==ad; a :b=cid. 
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11. 2a;=32/, and an/=600. 

Hence as x ^=600 ; a;2=9oo ; a;=30, etc 
«j 

n h 

12. Let-^=\; then — =\. 
Then (1.) a X6 \ 



a + 6 X6 + 6 X + 1 

a-6 \h-b Xh-Xc X2-X 



a-c X6-C X^c-c X2-1 X + 1 

(2.) (a2 + 62)(62 + c2)=(X262+62)(X2c2 + c2) 
= XV(X2+ l)(X2c2 + c2)=XV(X2+ 1)2 
(a6 + 6c)2= (X62 + Xc2)2= (X3c2 + Xc2)2= X2c*(X2 + 1)2. 

13. Let as=6X and c=dX. 

^ , c + rf (2X + (? V , , 

g^ a&-6c-cgag+(6c + cfa;) _ a-6-c + (6 + c) . 
bc + dx "" 6 + c ' 

or, --?5?L_«: JL . ^^= 1 ; 62+6c=6c + da;, etc. 
^hc + dx h + c' bc + dx b + c 

14. Let a=Xb, and &=Xc. 
mi a + m6_X& + m6 X + m. 



and 



a-m5 X&-m6 X— m' 

b + mc _ Xc + mc _ X + m 
6 - mc~ Xc - wc^X - m * 

2562 



-62 



15. a=^; and therefore ^I^-'^J^- ^1. 

16. Let the sides be 2^Xf 3|x, and 4x yards. 

Then 2jx + 3|aj + 4a;=205 ; ^x=205 ; a; = 20, etc. 
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1 7. Let the sides be 3aj, 4x and 5a; yards. 

Then 3a; + 4a;+5x=480 ; 12x=480 ; a;=40, etc 

1 8. Let a + & be the greatest term of the proportion, then a - 6 is the least. 
Also, t±lj—\. 

Hence («+6) - (y + g) J^rgMa^J) . 

Now j} + g is greater than a - 6. 

.*. (a+6)-(j? + g) is greater than (i? - 3) - (a - 6). 
. And .*. (a + 6) + (a - 6) is greater than (i? + 2) + (p - 2). 

19. Let X be the rate of the man's rowing, 'ij the rate of the stream, 

in miles per hour. 
Then x + t^^ the man's rate down stream, 
and x-t^= the man's rate up stream. 
Hence a; + y:a5-y=5:3; 3a; + 3y=5a;-5i/ ; 4y=:x, 

Also ^ + -^=12;.|5 + ??=12; 16-12t/; y=lj. 
x + y x-y 5y 3y 

2a Let C contain x pints of brandy and y pints of water. 

Then A contains x + y pints of water, and Bx + y pints of brandy. 
Hence when B and C are mixed, the mixture contains 2rc+2f 

pints of brandy ; 
and when A and C are mixed, the mixture contains x pints of 

brandy ; 
therefore 2x+y:a;=9:l ; 2x + i/=9a5; y=7x,etc. 

21. Let X be the number of quarters ; y the price of each in shillings. 
Then selling price : ay =105 : 100 

.-. l^=«y+ 16x20; .-.0:^=6400. 

Again Qc{y + 5) =xy + 2Qy ; .'. a;=4y. 

Hence 4y2= 6400; ^^=1600; i/=40; a;=160. 
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22. Let » be the price of the horse in pounds. 

Then since cost price : gain =100 :gain per cent. 

.'. a;:144-a;=100:a; 

.•.a^ + 100a;= 14400; x2 + ioOa; + 2500=16900 ; a;=80. 

23. Let X be the cost of the goods in pounds. 

Thena;:96-a;=100:a;; 0^+ 100a5=9600 ; a;=60. 

24. Let X. be the cost of the sheep in pounds. 
Thena;:24-a;=100:a;; sc^ + 100a; = 2400 ; a;=20. 

25. Let the first crew row x yards, and the second y yards at each stroke. 
Then in 8 minutes the first crew row 32005 yards, 

and in 8 minutes the second crew row 360y yards. 

Also the second crew has 4a; yards start. 

Hence 320a; =3601/ + 4a;; 316a:=360y; 79a;=902/, etc. 

26. Let X be the rate of the fast train, y the rate of the slow train. 

Then — - + — = time for journey by slow train 

V y 

i5r + — = time for journey by fast train 
X y 

... ?12 . 180y±15?= 14 :9 ; or, li : 1?^±^= 14 :9. 
y xy y scy 

Hence 14x9xa;=(12i/ + x)x 14; 8a;=12^; 2a;=32/. 
Again a;=i/+ 15; .-. 2y + 30 = 32/; t/=30; a;=45. 

27. Let X be the worth of the article, y the selling price, in pounds. 
Then x:x-y^lOO:x 

. •. a;2 = 100a; - lOOy ; a;2 _ loOa; + 2500 = 2500 - lOOy. 
To obtain a real value for x, lOOy must not be greater than 2500 ; 
/. y cannot be greater than 25. 

CXXXTIL 

I. Let -4 = -^ and J5=-p- 

Then ^=m-H~ = ~-C; .'. A a C. 
C n 
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2. Let ^=mJ5. Then p-=m~ ; /. p^ « ^ • 

3. Let A—mB and C=nD, Then AC=mn,BD, etc. 

4. 5:7=12:a;; Sac =84, etc. 

- ^. 1 ,^1 a; 10 4 10 ,, ^ 

6. a;:2/«=l :2x3; 6a;=2/a!; 6x4=yx2; 2^=12. 

8. 3a; : 5y:5a: : 32/=31 :25; 75a; : 125y= 1552- + 93y;32y= 80x, etc 



9. Let^=m5, and53=wC2; then^^-wC^: A^^-^-C^i 

m 

10. z:xy=4:2; 30:3a;=2:l ; a;=6. 

11. ^:J5=8:12; ia4=8-B; -4=|-5. 

«> 

12. x^if =9:64; 64ai2=9/. 

14. Jfc3;^2=27:4; 4x3=27ya. 

15. Let a;=wi«, andy= — ; then xy=mn; cc=mn.-i-. 

«. y 

16. The area of a triangle »^ (base x altitude). 

Let Oi* Oa he the altitudes ; 61, 6a the bases of the triangles ; 
then aibi=^aj)2, or, Oi : 03=63 :&x* 
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1 7. The area of a parallelogram = base x altitude. 

Let Oi, Oa be the altitudes ; 61, 63 the bases of the parallelograms. 
Then o^^i = 0363 ; or, Oi : 03 = 63 : 6i. 

18. Let y=|>+i?M5+rM;^. 

Then6=»+ m+ n) ^ 

ll=|> + 2m + 4n >; y^^^g^JJ n=l,m=2,^=3. 
18=|? + 3m + 9n) 

19. 10 X 27 : 9 X 9 X 10=2 x 27 : 3 x 3 x required height in feet. 

„ . , . 9 X 9 x 10 x 2 X 27 ^ , ^ .. 
^"^^^° 10x27x3x3 ft-=lS^*- 

20. Let g^ n, ly b represent the area of glass, the number, length, and 

breadth of the panes respectively. 
Then suppose g=^m,nlh, where m is a constant, 

ns-E , where piask constant. 

l^^f where g is a constant. 

Then S^=w.^.^.-f ==m2?3.p=mpg[.^=^i* . 
.'. g varies as l\ 



CXXXIV. 

3. a=2, rf=3, n-l=16 

2=2 + 16x3=2 + 48=5a 

2. a=4, 4=4, n— 1=49 

2=4 + 4x49=4+196=200. 

3. a=7, d=— , n-l = 15 

2=7 + 1x15=7 + ^=10-1- 
4 4 4 
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4. a=-|.,i=.-|,«-l=22 



S.a=|,d=i.-|=4.«-l=ll 
* 6"*3^ 6 3 6* 



6. a=s-12, rf=4,n-I = 13 

a= -12 + 4x13= -12 + 52=40. 

7. a=-3, d=8, n-l = 15 

2=-3 + 8xl5= -3 + 120=117. 



8, aa= /t= = — , it-l=n-l 

w-1 1 , _. »-l w— 1 rt 
s X (n-l)= =0. 

9. a=jc2 + 2xy+y2j d= -2a5y, n- 1=71-1 

a=a? + 2xy + y2_2a^(7^_l)=a;2 + y2-2(n-2)iry. 

,^ ^ tt-& J 3a— 26 , , 

10. as r,<i= =-, n-l=n-l 

a + 6' a + & ' 

a-6 .3an-26»-3a + 26 San—Zhn-^a + b 

Z^ — ? T T = ; ' 

a+0 a+o a+6 



cxxxv. 

1. 2a=4, d=l, w=100 

«=122{2 + 99 X 1}=50 X 101-5050. 

2. 2a=4, rf=2, n=50 

«=25{4 + 49 X 2} = 25 x 102=2550. 
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3. 2a=6, (1=4, n=20 

«=10{6 + 19 X 4} = 10 X 82=820. 

4. 2a=i.,(i=-L,n=15 



« 



-¥il4-M-¥— 



5. 2a=-18, d=2, n=12 

«=6{-18 + 2xll}=6x4=24. 



6. 2a=|-,(i^ -|-,n=17 

17 ( 5 1 __) 17 / 11\ 187 ^, 1 



3 



7. 2a=2, d=l, n=»i 

,=-|{2+lx(«-l)} = |l.(» + l). 

8. 2a=2, (f=3, «=u 

9. 2a=2, d=7, n=n 

, =1 {2 + 7 («- 1)} =|(7«-5)=2H!zi2, 



,0. 2<»=?(?lrl),e?=-l,«=u 

w (271—2 w— 1) n ii-1 w— 1 



8 



n ( 2/1—2 n— 1 ) _ ^ yt-l _' 
""2( n w-)~"2 n"" 



CXXXVl 

I. -14=100 + 19(1; 19c«=-114; (i--6. 



2. -a;=aj + 50(i: 50ci=-2flc: (i=- — . 

25 
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3. 5!=— l. + 48d;48d=6;d=l. 

4. -2l|-=-i- + 24d; 24(i=-21; <^=--|^- 

5. -20=-10 + 5(i; 5d=-10; d=-2. 

6. 0=150 + 90d;90d=-150;d=- — . 



CXXXVII. 

I. (1.) a + 58(^=70 



a + 58a=70) ^, 

(2.) a + 19^=93 -356) , . „. „ „„r „ 

« + 20d=98-375|''*=^-'*' a+95-386=93-356,etc. 

(3.) a+ d=\) 54a + 54d=27) o 

..J L\'' « + 54i = 5-8p«a=21-2;a=|. 

(4.) a+ d= 4) 86a + 86d= 344) 

. 0/.J o/% ^ j o^.j ^r^ I 'i 85a=374; a=4'4, 

a + 86d=-30 5 ' a+86d=- 30 ) ' 

2. (a + 2(;) + (a + 7c^)=31 ) 2a+ 9c?=31 ) _ 
(a + 4cO + (a + 9(Q=43 5 ' 2a + 13(^=43 T ^"•^' '*-^- 
Hence sum of 10 terms = 6 {4 + 27} = 155. 

3. a + (a + 2d)=0 ) 2a + 2d=^ ) ,__ _ 

(a + d) + (a + 6d=40p2a + 7d=40r ^-^y^-'^- 

7 7 

Hence snm of 7 term8=-^-{- 16 + 48} = — x 32=112. 

4. a + 3(i=24 ) , ^ 

Hence the 100th term is -3 + 99x9=-3 + 891= 888. 
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5. 302=5 + (w-l)x3; 300=3?i; n=100. 

6. «=^ I 32-i- + 19 X 32^ | =10 x 20 x 1|?=6433|- • 

7. From the formula « = (a + 2) — 
/ 2 

«=(1 + 103) X 26s.=2704«. = £l35.4«. 

8. (1.) 41st term=- 5 + 9x40=355 

Sum = (-5 + 355) x^ = 7175. 

(2.) 41st term =4a2 - 4a2 x 40= - 156^2 
Sum = (4(i2 - 156a2) x ^ = - 3116<i2. 

(3.) 41sttenn=l+JC + (4 + 2a;)40=161 + 81a; 

Sum =(l+jc + 161 + 81a;)x^=3321 + 1681x. 

(4.) 41st term = -41 + 3:^x40= 119-i- 
Sum = (-4l + 119l)x|=2357l. 

(5.) 41st term =-L + ^x40=8^ 

4 5 4 

9. (1.) a=1002; (i=-8; nth term =a + (n-l)i 

2=1002 -8(n-l); 8n=1008; n=126 
8 = (10002 + 2) X 63 = 63252. 

(2.) 186=-6 + 8(n-l); 8n=200; n=55 
«=(-6 + 186)x^=2250. 
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(3.) -72-3a;-2i-a;-l-7aj(n-l); l-7w«=76-5; n=45 
»=(2-5x-72-3a;) x^= -1870-8X. 

(4.) -24=-L-(«-l)xl;-J-24|;«=99 



-a-^)'<¥=-^'=-< 



(5.) 139(1 -m)=m-l + (w- 1)2(1 -m); 139=-l + 2(n-l) ; 
n=71 

«= {m-l + 139(1 -m)}x^ =4899(1 -m). 

(6.) a;-2=x + 254-(n-l)x4; 4n=2 + 258; n=65 
<={a; + 254 + a;-2}^=65x + 8190. 



CXXXVIII. 

1. 18=3 + 5(1 ; d=3 j means are 6, 9, 12, 16. 

2. -.2=2 + 6d;d=-|-; means are ll, |.,o, - l -il 

3. |-=3 + 4d;(i=-^; mean8are2A,lA,ll. 

4. -— = — + 5d ; d = - ;r- ; means are -- , — , — - , — . 
^32 30 15 ' 30 ' 5 ' 30 



CXXXIX. 

1. ii = m + 4d; d=^?l^; means are ^^±^, etc. 

2 5771 4- 3 

2. m-l=m + l + 6d; d = -— ; means are — — , etc. 
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1 %yn^ + 1 

3. n^ + 1 = n^ + 5(i ; d =—- ; means are — - — , etc 

5 5 

4. a;2_|^2_.jg2 + y2 + 4^. f^ss-A.; means are — -^-^ , etc. 



CXL. 
I. »=lx2«=64. 2. »=4x3»=4x 19683=78732. 

3. 2=5 X 48=327680. 4. «=8 x ('4-V*=l^ = ^7=-^ 

•^ \2/ 2^* 2^1 2048 

5. «=2x 38=13122. 6. »=i-x 4^0=^=4^=16384. 

64 4"* 

1\« -2 -1 



'' ^ 3 ^V 2;' 3x2« 3x2^ 96 



CXLI. 

1.5= ?(|^) = 2(32768 - 1) = 65534. 

2. « ^— J ^ ^D4. 

3- ^=-fe-'- 4. «=x:^^^v^' 



a; 



^* * J--1 ~(a+x)« ( 1-a-a ) 



a + x 

^ {a-'X){\-'{a+x y} 
\a-\'X)\{l-a-x) 



.6. ,=?|^)=3«-1. . :. .=7|^=7(2«-l). 
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__ 5{(-2)8-l} __ 5(l-258) _ , 

8.8 Tarr-- 3 "^^^^ 



3 ( V 2/ M _ 3 ( 128 M ^4 / 129\ 
•'" 1 J "" 3 "9''Vl28y 



2 

43 

96' 



CXLII. 



I. «= =-=-=- = 2. 2. «= 



1-1 1 1-1 3 

2 2 4 



2 
3 3x9 27 3 



3-'-— T — 8~~¥' ^*", \_~Z 

^9 ^"2 



3 1 

_ 4 3x3 ,1 ^ _2 lx3_3 

^•*~, l=4x2-^¥' ^- *",^2"2x5"l0 
^"■3 ^■*'"3 



8 8x12 o 8 o 1*5 1-5x3 „1 

7. .= — -=-^=8jj. 8. ,=-_=^_=2- 

^"12 ^"T 



64 64x4. _1 2x3 16«* 



1_ 

., - « <*^ .« 10 1 
II. 8= r. = 7. 12. «= r='"5- 

^ a ^10 
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13. «= «— — . 

a; 

1 

ii -Li 99 99 

100 



^ 10 100 1000 10 J_ 10 90 90 

10 

36 



16 0^8 I 36 36 8 1000 ^ 8 . 36 ^46 

10 1000 100000 10 _1^ 10 990 55 

100 



CXLIIL 

1. 243=3/*; /*=81 ; /=3, etc 

2. 1024=1 x/»;/6=45;/=4, etc. 

3. 16=lx/*;/*=16;/=2,eta 

^ 243 1 ^fi « 243 . 3 .^ 

£u — = — X r* • f*^ — • r s= — « etc 

64 2 •' ' •^ 32 ' "^ 2 ' 

CXLIV. 
I. (I.) «={16 + 7(12-.\)}x^=93x6=55a 

(2.) «={232 - 8(10 - 1)} X ^= 160 x 5=800. 

(3.) ,= 3 =^. 
6 
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^4 



(5.).= {l-|(13-l)}x|=(-13)x^=- 

2 ' ( 3« i _ 3 /• 3«-2» \_665 _133 
(6.; »- _ 2^_ lo'V 3« / 2430 486 

3 

n\ . S^ 3 no) 29 , .,, 29 111 
(?.)«= I l-^x28j X2-=(-41)x-^ ^ 

(8.).= jL0 + |x7}x|=^x4=13f 



1^ 
ir.S 3 1 3 1 

3 
(10.) .- 11-2x9 jxV»=(-^)x5= -84. 

(11.) The common fSactor = - ^6-^-^= _^^= -^10 
V-{ ( - V10)8 ., 1} ^ ^3 iiQQQQ , 1} _ 9999V3 

«= -Vio-1 V5{-Vio-i} V6(Vio + i) 

--^J-^-ll 
/ION 5 ; 2^ ^ 2/56 + 28\ 3157 

(12.) B -^— -^(^^_j=-_. 

2 

2. Let the series be a, a/, a/*, a/', a/*. 
Thenaxa/xa/2xa/3xa/*=32; ayi®=25; a/2=2. 

3. 6«^ and 6'=V(^) 

. h a + c 



6' 2V(ac) 
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4. The arithmetic mean is ^^^— ; the geometric is V(^&)' 

Now since the square of every number is positive 
(fja - fjh)^ is greater than 
a - 2 ij{ab) + 6 is greater than 0. 

/. ^--— is greater than kj{<ib). 



5. a + (a + (2) + (a + 2(i)=12; 3a + 3c?=12; a + d=A, 
Also, a + 5c? =12. Hence 4<i=8; c?=2; a=2. 
Then sum of 6 terms ={4 + 10} x 3=42. 

6. Let/ be the common factor : af=h and ap=c 



7. 2nx — =x^ \ \=x^ \ x= ±1, 



8. 2?i + -L = 22/;y=n + -i. 

2n 471 

3* — 1 80 

9. The sum of the geometric progression is or -- or 40. 

«5 "~ 1 ^ 

The sum of the arithmetic progression is {8 + 4{n - 1) }-^ . 
Hence 2» + 2n2=40 ; n2 + n=20 ; whence w=4. 

10. The first term is 1, the constant difference 1. 

Hence 153={2 + (7 + n-l)}^t?; 306 = (8 + n)(7 + w) ; 

/k 

7i2+ 1571=250; n=10. 

1 1. Let n be the number of terms. 

Then {2 + 2(w-l)}-|=27ix^4=»*. 

12. Let the series be a, a + c?, a + 2d, a + Zd, a + 4d. 

Th5li 5a +10(2=95; and .•.a + 2d=19. 
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396 = 47n + ISn^ ; whence n=4. 

14. Let lOOx + \^y + 2 be the number. 
Thena; + z=2y (1) 

and 122i±12^±?=:i07 : or lOOx - 97v - 10Cs=0 (2) 

and 100a; + 10y + 2-396=1002 + 102/ + x. (3) 

From (3) 99a; - 396=992 ; or a; -2=4. 

From this and (1) a; =2/ + 2 and 2= i(- 2. 

Hence from (2) 1 OOy + 200 -97y-106y + 212=0. 

Thusy=4,a;=6, 2=2. 

15. In any geometrical series a, a/, etc. 

the (^ + g')th term is a/P+«~^ 
the (p - g)th term is a/''""«"^ 
the jpth term is ap " ^ 

Hence mn=a/P+«-i x a/P-«-i=a2/2p-2=»(c^yp-i)2 

.•.a/^~i= V(^w). 

16. Let a; and ^ be the numbers. Then 

X — v=48 N 

^ » x-2/=48 ) «-y=48) 

^+^=.V(^) + i8px+2/-2Vccy=36j Vic-Vy= er 

dividing, Jx + ^y—S ; hence 2Va;=14 ; ^^5=7 ; a;=49 ; y= 1 

17. 11 = 1 + 4^?; 4c?=10; J=-|-, etc. 



18. 2-748 = {-068+ (n-1) X -0004} x ^ ; 5-496 =-0676n + -0004?i2; 
54960 =4n2 + 676w; n'^ + 169^=13740; w=60. 

IQ. -l = l + 10cf; 10(£=-2; rfr--.4-^etc. 

o 
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20. The {n + l)th tenn i^ 2~. 

2*— 1 
The sum of n terms is =2!*- 1. 

2-1 

21. Sum of the^si ^ terms =ffi— I— i . 

Sum of the zzcxmd p terms = ^^ v^ ~~ / . 

r-1 

Sum of the third p terms =^^5!! — ^!L_IlJ, and so on, the sums form- 

T— 1 

ing a geometric series whose common factor is rK 

22. {a-2d) + {a-d)+a+(a + c[) + (a + 2d)==^65 ) 
(a-2(/)2 + (a-(i)2 + a2+(a + (f)2+(a + 2(£)2=765 J ' 

23. Let the series be a, af, af^y af^, af\ 

a/*-a:a/3-a/=10:3i 3/*-3=10/»-10/) ^ 
af+af=2aj ] ' l+f^2a ) ' 

3a*-l) = 10/C/2-l) ) . 3(/2 + l) = 10/ (1) ) . 
l+/2=2a 5 ' l+/2=2a (2) J ' 

from (1) we find/=3 ; and then from (2) a =5, etc. 



24. This is explained in Art. 472. 

25. Let lOOac + lOy + » be the number. Then 

y^=xz 

a; + 2/ + »=13 

100a; + 101/ + 2 + 792 = 100» + lOy + a; 
From the third equation we get a; - z= - 8. 
Hence x^ - 2a» + z^= 64. 
But 4x2 =4y2 

.-. (a + 2)2=64 + 4^2. 
Also x + z=13-y 

.-. (13-i/)2=64 + 4y2^ 
Hence we get y =3 ; and then a;=l and s^8. 
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26. Let 05 be the increase per cent. Then the population of any year 
is times the population of the preceding year. 

Hence 10000 x /'i22+fV= 14641. 



/100 + a\*_ 
V 100 ) 



Take the fourth root of each side ; then 
10x1^1^=11; 100 + a;=U0; a;=10. 



CXLV. 

1. First insert two arithmetic means between — and — 

6 24 

24 6 24 ' 24 

Hence the arithmetic means are — and — - 

8 12 

.*. the harmonic means are S and 12. 

2. -i=4+5c?;5i=-4-; <^=-J^• 
3 2 ' 6 ' 30 

7 13 2 II 

Hence the arithmetic means are — > — , — , ii 

15 30 5 30 

/.the harmonic means are — -> —-> — , — . 

7 13 2 11 

3.|=3 + 4,Z;4<«=-|;d=-^. 

29 11 5 

Hence the arithmetic means are — > — > — 

12 6 4 

.-. the harmonic means are !?,«, 4. 

29 11 5 

4. 18=3 + 50?; 5c?=15; <£=3. 

Hence the arithmetic means are 6, 9, 12, 15 

.'. the harmonic means are — > — > — > — . 

6 9 12 15 
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5' 2~^a=— ; and we have to insert five arithmetic means between 
- 1 and 2. 

' 2 

Hence the arithmetic means are > 0, Jl, 1, ^ 

2 2 2 

.*. the harmonic means are - 2, oo, 2, 1, — • 

6. -2=2 + 66?; 6c?= -4; €?=--?-. 

3 

A O 9 A 

Hence the arithmetic means are — > — » 0, - — > --— 

3 3 ' 3 3 

3 3 *5 *? 

.*. the harmonic means are — > — y^t -— -> -— -. 

4 2 2 4 
^23 1 . ^ . ^ , 21 , 1 

Hence the arithmetic means are — > — > — > — - , -— , — - 

6 3 6 3 6 3 

.'. the harmonic means are — > -— > — > — , -— > — -- 

5 4 H 7 17 10 

3?/ 2^ ^ ^ ' 6a:t/(7i+l) 

First arithmetic mean is 1 + 2^-3y 3ny+3y4-2x-3y 

2x 6xy(n + 1) 6a:2/(n + 1) 

_ 3ny + 2a; 
"~6x2/(w-*-l)' 

Second arithmetic mean is ^5^^ + 2a;-3y 3ny+4ag-3y 

6a;y(» + 1) 6a:y (n + 1) 6a:y(» + 1) 

nth arithmetic mean is 1 - J^Z^IL^ ^ ^i^+Sy^ ^ 

3y 6icy(n+l) 6a:y(»+l) 

Hence the harmonic means are ^^^^t^^ , _M^^)_ , . . 

3ny + 2a; 3wy + 4x-3y 

6ary(n + 1) 
.2HX + 3y 
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9. Let — and — be the second and third terms. 

Then 2, », 1/ are in arithmetic progression. 

Hence2 + i/=2x 7 1 1 1 11 

and -1+ — + — =i^ C' T'^¥'^27^""l2 
2 a; 1/ 12) 

^Zl±f?=4; 36x-24=10x2_ioa;: 10x2-46x= -24 ; 
2ic2 - 2x 12 ' ' 

hence we find jc=4 or -— ; and .'. i/=6 or--—. 

5 5 

The arithmetic progressions will therefore be 

A o n o yi ft o>,^ 31 24 17 o 3 4 
-4, -2,0, 2, 4, 6, and — , _ , — , 2, y*--g • 

.*. the harmonic progressions are 

1 1 111,55515 5 

""T' "T'°°' 2"'T'"6^°'*3l'24'l7'T'T' "T 

[o. Let X and ^ be the numbers. Then 

^-^^=V(^) + 13 (l);andV(a^)=|^| + 12 

-M=V(xy)-12 (2). 
as + t/ 

Multiply (1) by (2) ; xy=xy + Mj(xy)- 166, 

Hence V(a^) = 156 ; from this and (1) we find flc=104, y=23-i. 



112 
II. 26=a + cand -7- + -7.s= — 

ode 



/. 6c=ad, and .*. a: 6=c id. 



2mn 1 . 1 
12. 05= ; -f 



m + wac-m as-n 2mw- 2mw- 

wi — ; ti 

_ m+n m+n _ m + n j 1 _1^ ) m+n _1_,J^ 

~mn-m^ mwr-n^^n-mt m n ) win m n 
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13. a5 + y + »=ll 






\ 



2x2= 72 -222/ + 22/2 

Now (x + z)y=^2xz. 

. •. (11 - y)y = 72 - 221/ + 2y^ ; whence 2/= 3. 

Then a + a=8, and ica=12 ; whence a5=2, z=6. 

14. — , — , — are the pth, jth, and rth terms of an arithmetic 
X y z 

progression, suppose a, a + d . . . 



Then —^a + {p-l)d 



X 



= (p-r)d 

l=a + (r-l)d l«.l=(g-2?)(i 

z J y JC 

Hence z - x= {p - r)xzd 'I 
y-.z={r-q)yzd >; 
x-y==(q-p)xyd) 
adding 0=(p- r)xzd + (r - q)yzd +{q- p)xyd 
= (j? - r)xz + (r - 2)^2 + (g -p)xy. 

M^ 26c,^areinA.P. 
a+6 &+C c+a 



&c (lb 



ca 



be 



b + c a-hb c + a b + c 
b^c -akP' c^a - bc^ 



or, 



(6 + c)(a + 6) (6 + c)(c + a)' "*' a + 6 c + a 
•. b\^ - a^=^c\a^ - 62), or, 2b^(^=:a^^ + a2c2 

•• 4=-^ +^ 5 ••• ^^ «'» ^' a^e in H. P. 

. . a + b b + c c + a^^^. * -d 
Again, --—J- , -TiT- 9 -^ — are m A. F. 
^ * 2ab 2bc 2ca 
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• • 



6+c a+6 _ c+a 6+c 
he ah ac be 

cbbaaccb 



112 
.*. — f--T-= — ; .*. b, a, c are in H. P. 

16, (1.) When c is the arithmetic mean between a and b. 

a + b , o a + 6 ., 
— —4- 2a — r— + 26 ^7 ^, 

^ .2 5a + 6 a4-56 

T i = r + 



a + 6 - a + b a-b b-a 

b —r. a 



2 2 

5a + b-a-6b 4a -4b 



a-b a-b 



=4. 



(2.) When c is the geometric mean between a and b. 
M/{ab) + 2a , ^(ab) + 2b 
\/(a6) - b fj(ab) - a 

__ s/a {fjb + 2>s/q) V6(Va + 2/^6) _ aV6 + 2(iVa - b^a - 2 V5 
"" ^b{^a-^b) ^a{^a - ^b) ,J{ab),{^a - ^b) 

s/{ab) 
.-. ^^^ ^^ + W) is greater than ^^^^ + W),or,than 7. 

(3.) When c is the harmonic mean between a and 6. 

2a6 2a6 , 

^T^"^"^^ ^T6'^^^ ^ 4a& + 2a« 4<i6 + 26, 

2ab , "*" 2a6 06 -6^ a6-a^ 

a+b a+b 

4a^b + 2^3 _ 4ab'^ - 26^ 2a2 + 6ab + 26^ 



a6(a - 6) 06 

Now a^ + b^ is greater than 2ah 

, 2a^ + 2b^ + 6ab . . ,, ^ 4a5 + 6a6 ^, ,^ 

.% 7 IS greater than r — , or, than 10. 

ao ao 



« 
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CXLVL 

1. w.(ri-l) = 12x 11 = 132. 

2. 7i.(n-l).(w,- 2) = 16x15x14=3360. 

3. 7i.(n- l).(n-2).(ri-3)=20 x 19 x 18 x 17=116283. 

4. n,{n-l),{n-2) (n-3)(?i-4)=8 x 7 x 6 x 5 x 4=6720. 



j 5. Number of letters is 11, and three are twice repeated, 

I 111 

I 

i 



.'. number of permutations =f2-T^-r^ =4989600. 
6. n.{n-l) . . . (n-7)=8x7x6x5x4x3x2x 1=40320. 



5 7. n,(n-l) ... (71 -9)= [10=3628800. 

■f- 

^ 8. (1.) The number of signals in which we have 3 flags of different 

} colours is 5.4.3 = 60. 

i (2.) When 2 flags in a signal are of the same colour, suppose 

T red, we can put 4 different colours with these, and each 

of the resulting signals may be arranged in 3 different 
ways, that is, with both the red first, or both last, or one 
first and one last. Thus we shall have 12 different signals 
with two reds. Similarly we shall have 12 different 
signals with two of each of the other 4 colours. 

.*. we shall have 5 x 12 or 60 in all. 

(3.) When we have 3 of the same colour, we shall have 5 different 
signals in all. 
/. total number = 60 + 60 + 5 = 125. 



9. Number of permutations = -j^-^— g— =2520. 



10. n:w(w-l)(n-2) = l:20; 

20n=n{n-l)(n-2); n^-Zn + 2 = 20; n=6. 
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11. m.(m-l)(m-2) :(m4-2)(m + l)m=l :5 ; 

6m.(m - 1) (m - 2) = (m + 2) (m 4- l)m ; 
5m2-15m+10=m2 + 3m + 2; m=4. 

1 2. Number of letters is 7, and therefore the number of permutations 

in which cd stand first =|_5 = 120. 

13. Number of letters is 9, one of which is repeated twice, one three 

times, and one four times. 

19 
.*. Number of permutations = 19 fo" |4 =9 x 4 x 7 x 5=1260. 

14. In Conceit we have 7 letters, one of which occurs twice, 

|7 
.*. number of permutations =-70- =2520. 

In Tcdavera, 8 letters, one of which is repeated three times, 

18 
.'. number of permutations =-f^=6720. 

In Calcutta, 8 letters, 3 of them repeated twice, 

|8 
.'. number of permutations = — = — = 5040. 
^ 2x2x2 

In Propositioii, 11 letters, 2 repeated twice, 1 thrice, 

/. number of permutations = To~f^^T — 1663200. 

In Mississippi, 11 letters, 2 repeated 4 times, 1 twice, 

111 
.*. number of permutations = ■ . tt' t-q =34650. 



CXLVII. 

I. ..a=igP/^,^^ff ^=3921225. 
1x2x3x4 



^ ^ 6x5x4x3x2 « 

— • ^s^ ^ — :r : — = 0« 

1x2x3x4x5 



A. 






.r 

■1' 



^^ 
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J; 3. Leave out a, and find how many combinations can be formed out 

\ of the remaining 9 letters, 4 at a time 

if i>C4= - — - — - — - — -=126, with each of which a will combine 

I *lx2x3x4x5 ' 

to form a word of 5 letters. 

19 X 18 X 17 

4. Out of the 19 consonants we get — - — combinations of 3, 

^ ^ 1x2x3 ' 

then -- — - — — - X 5 = number of ways in which we can get 
1x2x3 ^ 

3 consonants and 1 vowel, and each combination of 4 letters 

\ admits of |_£ permutations. 

> . •. number of words =1?^^ x 5 x 1 4 = 1 16280. 

-■ 1.2.3 '— 



^ ?.:(nzll^^ 



T n=12. 

\ g yi.(n-l)(n-2)(n-3)(7i-4) ^18 n.(n-l)(n-2) . 

1.2.3.4.5 5 ^ 1.2.3 ' 

I (n-3)(n-4) = 18x4; w=12. 

« * 

7. Number of words = ^^^^ x ^ x 1 5 = 816000. 

ii 

'^ 8. Number = ^'^'}}'}^:^:^:^ x ^ x 1 9 =3353011200. 

jj 1.2.3.4.5.0 1.2.0 — 

5 9. n(n-l)(n-2)=-^^ ■yci'iA ^x6; 6(n-3)=24; 

i; n-3=4; 7i=7. 



10. Taking the coins singly, by twos, by threes, and so on, 



,.,... a 6.5 6.5.4 6.5.4.3 6.5.4.3.2 . , 

^ numberofcombinaUons=6 + _ + — + ^-^+j^^^^+l 

- =6 + 15 + 20 + 15 + 6 + 1=63. 

1 

; ^-(^-l)(^-2)^425xn; (ri-l)(n-2)=2550 ; hence 7t= 52. 

1.2.3 ' ^ ^^ ^ 
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,2. Number ,12-11.10^ 16.15 14^^ 

1.2.3 1.2.3 

13. (1.) The number is 36.35 34.33.32 ^3^^^^^^ 

l.z.D.4.0 

(2.) He will go out with as many different parties as can be 

formed by taking 4 out of 35. 

.-. he goes with ?5^i??;??=: 52360. 

l*^.«j.4 



CXLVIII. 

2. 68 + 66«c + ^-h^d^ + 5:5:^63^3 + Mil? ^^c* + ^•-^•^•?- V + c« 
1.2 ^1.2.3 ^1.2.3.4 ^1.2.3.4.6 

= 68 + 666c + 156V + 2063cS + 156^ + 660* + c^. 

+ ^444l|a^^ + 67 = a^ + 7a«6 + 21a662 + 35a*63 + 35a86* 
1.2.3.4.5.6 

+ 21a266 + 7a6« + 67. 
M «.8j_ q^T/.. . 8'* A 4 . 8.7.6. . - . 8.7.6.5 . . , 8.7.6.5.4 o^« 

8 .7.6.5.4.3 8.7.6.5.4.3.2 , , 

1.2.3.45.6^^ 1.2.3.45.6.7 ^ ^ 

= x8 + Sx^y + 28x6^2 + 56x6y3 + 70a:y + 56xy + 28xY + 8ay7 -f y8. 

5. 5* + 453.4a + i?.52.4V + |:||.5.43a3 + (4a)* 
= 625 + 2000a + 2400a2 + 1280a3 + 256a*. 

6. (a2)6+ 5(a2)*.6c + 5;|(a2)3.(6c)2 +5g(a2)2 (6c)3+ jgl^W* 

+ (6c)6 = dy^ + 5a86c + 10a86V + 10a*63c3 + 5a26*c* + 6V. 
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CXLIX. 

t /.6 «^5^ . 6.5 . 2 6.5.4 , , , 6.5.4.3 - . 6.5.4.3.2^ .. « 



I 7.6.5.4.3.2 .^^ _y 
1.2.3.4.5.6 
= 67 _ 756^ + 2166^2 _ 355 V + 3553^4 _ <^xy^f& + 75^6 _ ^, 

3.(2x-3,)«={2.(l-|)|' 

< 2a; ^1.2 W 1.2.3 \2x/' 



5.4^2 
■*" 1.2.3.4 

= 32^|l-^.J^+^.C?:2■?-^^ 
( 2 » 4 or 8 ar 



x3 
5.81 1/* 243 1/5) 



5.81 ^_243 y5i 
16 * sc* 32 V ) 



= 32x6 - 240x*y + 720x3y2 _ losOxV + 810x1/* - 243?/^. 

4. i-5(2x)+^(2x)2.J-g(2x)3 + 5^ 
= 1 - lOx + 40x2 - 80x3 + 80x* - 32x6. 



c 1 lOx + ^^-^x^ ^^'^'^x3 I 1Q-9Q-V 10.9.8.7.6^ 
5. 1 1UX+ ^^x 12.3"^^ 1.2.3.4'^ 1.2.3.4':5'^ 

10.9.8.7 « 10.9.8 - . 10.9 « m^^^io 
+ 1:2:374^-1273^' -^1:2 •^-''^■'^ 

« 1 - lOx + 45x2 _ X20x3 + 210x* - 252x6 ^ glOx^ - 1 20x7 

+ 45x8-10x» + xio. 
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1.2 
+ 28a«6i2_ 8^3514 + 516. 



CL. 

1. {(a + 2&)-c}3=(a+26)8-3(a + 26)2.c+3(a + 26).c2-c3 

= a3 + 6a26 + 12a62 + Sfts _ 3a2c - 12a6c - 1262c + Soc^ + 66c2 - c^. 

2. {(1 - 2x) + 3«2}3^ (1 _ 2a.)3 + 3(1 _ 2x)2 3x2 + 3(1 _ 2x).9x* + 27ic« 

= 1 - 6a; + 12a;2 - 8x3 + 9a:2 _ 3g^ 4. 3ga4 4- 27a* - 64ic5 + 27a^ 
= 1 - 6a; + 21a:2 - 44a;3 4. 63;j4 _ 54a;5 + 27a;«. 

3. (a;3.a;2 4.a.)3=jg3(a.2_a. + i)3=jc3/(x_a;)+x2}8 

=a;3{(i _ a;)3 + 3(1 ^ a.)2^a.2 + 3(1 _ 3.)^ + ^^ 

=a;3{i _ 3a. + 3a;2 _ a^ + 3aJ2 _ 6ar* + 3a;* + 3a;* - 3a;* + iB^} 
=a;» - 3a;8 + ea;'^ - 7a;« + 6a;6 - 3a;* + a;3, 

4. {(1 + 2a;*) + 3a;i}3= (1 + 2a;i)3 + 3(1 + 2a;*)2.3a;* + 3(1 + 2a;*).9a;l + 27a; 

= 1 + 6a;i + 12a;i + 8a;i + 9a;l + 36a;i + 36a;f + 27a;i + 54a;l + 27a; 
= 27a + 54a;» + 63a;i + 44a;i + 21x1 + 6a;* + 1. 

5. j(x + l)-l|'=(a; + l)3-3(a; + l)2.1 + 3(a; + l).^--^ 

=a;3 + 3a;2 + 3a. + i_3a;_6-A+A + 4--4 

a; a; or a;' 

«=a;3 + 3a;2_54. 3_ 1 ^ 
ar ar 

6. {(ai + 6i) - ci}8- (ai + 6i)3 - 3(ai + 6i)2.ci + 3(ai ■v}ik)i^'-d 

=ai + 3ai6i + 3ai6i + 61 - 3alci - 6a*&M - ZVtdk + 3aJcl 
+ 36M-cJ. 



I 

!• 



.1 









•P 



I 



■ I 
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CLI. 

1. The 8th term of (1 + a;)ii is il^^;?;!^.^^ =330x7. 

1.2.0.4.5.0.7 

2. The 5th term of (««- 62)12 jg .1^^:^.(^2)12 -6^-1.(52)4 =495^16.2^ 

X.i2.o.4 

3. The4thtermof(a-6)io«is •-125:|^.ai«>-*+i.63= -161700a»7& 

4. The9thtennof(2a6-(x0"isii4l^^^^^4?;^ 

1.2.0.4.5.0.7.0 

= 192192a«6«c8^. 

5. The 9th term of (a-6)i« is ^^'•^^]itl^^!'I o^^'^ -^^'^"^''^'^^ 

1.2.0.4.5.0.7.0 

=12870a868. 

6. The 5th term of (aJ + M)8 is §:I:|:^.(a})8-«+i.(6i)*=70ai6h 

7. The 10th term of (a-6)i9 is - 19- 18. 17.16. 15. 14. 13.1 2. 1 1 .^^^^ 

1.2.0.4.5.0.7.8.9 
= - 92378ai%». 

The 11th term of {a.-Vf^ is therefore 92378a»6io. 

8. The 7th term of (a + xy^ is lM|4^;^^#^-a7.a:6=1716aV. 

1.2.0.4.5.0 

The 8th term of (a + aj)^ is therefore 1716aV. 

9. The coefficient of the rth term of (a + a;)« is ^-(^-l)-(^--y + 2 
^ ^ ' 1.2 . . . (r-1) 

and the middle term of (a+sc)*" is the (2n + l)th. 

.-. Coefficient ^4n.^4n-l) . . (4n^2^-l + 2) 

1.2 .. . (271+1-1) 

^ 4n.(4n-l) . . . (2n + l) 
^ 1.2 ... 271 
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4?i.(4n-l) . . . (2?i + l) 2n.(2rt-l) . . . 1 
"° 1.2 . . . 2ii * 1.2 ... 2n 

4n.(4ri-2) . . . 6.4.2 (4n-l)(4n-3) . . . 5.3 .1 
"^271.(211-1) . . . 3.2.1 * " 1.2.3 . . . 2n 

==2.2 . . . to 2n fa^^tors. (4n-l).(4n-3) . 5.3.1 

1.2.3 ... 291 

1.3.5 ...(4n-l) 
1.2.3 . . . 2» 



10. The middle term is the (27% + 2}th. 

.-. Coefficient ^ (4n + 2) (4n + 1) . . . (4n+2-2n-2 + 2) 

1.2 .. . (2n4-2-l) 

^ (4n+2).(4n + l) . . . (2 rt+2) 
"* 1.2 .. . (2ii + l) 

^ (4yi + 2)(4n)(47t-2)...(2n + 4)(2n + 2)(47t+l)(4n-l)...(2n + 3) 

^ (27l+l)(27l)(27l-l)...(7l + l) ' W.(?l-l)...2.1 

-2.2. . . to(n + l)fectors.(^ + ^)(^^,^) ' ' ■ (^^+^) 
^ ' rL(n-i) ... 2.1 

^^n^i (2n + 3)(2n + 5 ) . . . (4n-l)(47t+l) ^ 

1.2 ... n 



CLII. 



I. l+-^a;+ — Vt^ — -x^ + — ^ :r^ ^ 



1.2 "^ ■ 1.2.3 "^ 



itt-')a-)a-') 



1.2.3.4 



a* 



\: 



.•1 



1 






^ 



II 
'ill 



■•',. 






I 



r , 
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. ,KI-0,, 1(1-0(1--) . 

=*• ^ + -3"+ 1:2— * + 1:2:3 *' 

, 2a a*. 4a« 
^3 9 81 

^"^v^T-^^ — o — ^+ 0:3 •;? 

, f(i-)(i-^)(i-o ^i 

"*" 1.2.3.4 'a* J 

"*^ 3ai"9af 81a» 243aV* 

KT-0(i--)(i-^) 



1+S H • 

2 2 8 



V S 



• «« 1 -^-^•(sy-^^^P^^(£n 



6 54 



6. 



oi 1.2 *ai 1.2.3 'a« ) * 



. ( , 4 a* 5 \D / JCt , 



«,+ 4.^-A.^_|«-A.rf + -|.a-«.«i. 
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JC2 



Ki-'). f(i->)e-) 



'^ 2 ^ 1.2 - 1.2.3 



Ki-')(l-)(i:iL 



1.2.3.4 

1 ^ - ^ _ ^ _ ^^ 
""2"""8 ""I6"i28 



8. i.^^I"(t-0,.XI-0(I-^),, 

3 1.2 1.2.3 

1 7a2 . 14a* 14a» 
3 9 81 

= 1_?5 2W_135xf 
4 " 32 128 ' 

(^23^^ 1.2 9iB* 1.2.3 2^ J 

II. 1 ga;+ j2 a? j^^^^ ^ 

, __ 5 _5./*a 35 ^ 

^^ 6'*'""72^"l29r- 

-(l)'^-(l)'--'»-|(l)'--v- 
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CLIII. 

1«2 1.2.3 

(::2)(-2-l)(-2-2)(-2-3)^«^^.a^^3^._^3H.B^«. 

2. l + 3x + (-\H-g)(te)'-(-l)-(-2)-(-3W + 

(~l).(-2) (--3).(-4)^3^^4^^^3^_^g^^gy^^Q^^^ 
l..^.(5.4c 

, l+r + (~^)'(-^) ^_ (-4).(-5).(--6) ^ 
1.2 ' 16 1.2.3 ' 64 

-l+x+_ + _. 
d. i+T + (-2)-(-3) »» (-2). (-3). (-4) a^, 

(-2).(-3).(-4).(-6) «•_, 3a!» a? 5a!»^ 

5. a-M-(-6)tt-M.2g.+ (-B)(-6) a-i44ai2_ (-5)-^(-6)(-7) ^^-M g_^ 

(-5).(-6).(-7).(-8) ^-» ig^ 
1.2.3.4 

-a-w + 10a-»% + 60a-»*)!' + 280a-". »» + 1120a-"a!«. 

1.2 !•«.«> 

1 . 6x1 21x1 . 56a; 
a^ at at a^ 

CLIV. 
2 1.2 1.2.3 
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, H)(4)-(-l)-(4) 



1.2.3.4 

2 8 "16 128' 



^^%^S-^)\-^)^_ ("4) • (-1) • (4)^ 



1.2 •" 1.2.3 



. (-l)(-l)-(4)-(4) ,. 

^ 1:2:31^ ^ 

^ 3^ 15x^ 35^ 315^ 
"^ 2 "*■ 8 16 128 ' 



3. SB 



■2 ji, 1 .^^ (-|) ' (■■t) >o ■ (-1) ' (4) ' (-t)^i5 ) 
t S «^ 1.2 xio"*" 1.2.3 aji^) 



5 z5 125 



.....HH4)..(:M#±i). 
, (4) • (4) • (4) • (41 



16x* 
1.2.3.4 



1 «._i.3a:^ 5iB3^35iB* 
2 2 8 



■»-l'4-l*t£^).5. 
, (4) -(4) -(4) ^ I 

1.2.3 «® ) 



""a"2a» 8a5'"l6a7 



4 
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V""TJ ' V~"3/ ' V "3 j ^i^^JL-^ ^- 
1.2.3 * a« ) a 3a* "^'da^ 



81ai«' 



CLV. 

The rth term of (a + a;)» is ^'(^~1) - « '/^"f+^y-i. a«-«^+ >. 

1.2 • . . (r — 1} 

1. The rth term is ^-L- g ' ' ' ( ^^Lr-i . 

1 -2 . . . (r-1)* 

2. The rth term is (-1)''-^ • -^^'l^ ' ' '/^^"/V "^. 

^ ' 1.2 .. . (r-1) 

3. The rth tern is (- 1)*-! • ^'V ' ' ^Tztj ^^"'' ' *'"*• 

4. The rth tennis ff '"^^/""i n * (5aj)^°"' • (%)'"*• 

X.^ • • • ^r ^ JLy 

5. The rth term is (-2) ' (-3) . . . (-2-r+2)^.i^ 
^ 1.2 .. . (r-1) 

6. The rth term is f '^ ' ' ' f^"^!^ • (3a)'-i 

1.2 .. . (r-1) ^ ' 

^ r.(y+l).(^+2) ^ 

1.2.3 ^^ 

7. The rth term is .? — | Li__^ . jC-i 

1.2 .. . (r-1) 
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I 1.3.5 ... (2r-3) J x/'i-V"^ 

1.2 .. . (r-1) 

_ 1.3.5 . . . (2r-3) /JIY'^ 
"" 1.2 . . . (r-1) ' V2/ 

1.1. A. . . fr-1) 

8. The rth term is (-l)'-^ • -? — ? — ? , \ — ?^ • ai-»-»'V-i 

^ ^ 1.2 .. . (r-1) 

j 1.2.5 . .. (3r-7)j xflY"' /^.y-i 

= (-l)»-i. J I Viz ail-) 

^ '^ 1.2. . . (r-1) V«/ 

^, .,-1 . 1.2.5 . . . (3r-7) . J . txY'^ 
^ ^ 1.2. . . (r-1) W 

^ 1.2.5... (3r-7) .^^/__xy-\ 
1.2 .. . (r-1) V 3a; 

9. The rth term is -?—V2^: _V2 / . ^^^^ 

^ 1.2 .. . (r-1) ^ ' 

J7.9. . .(2r + 3)jx('i-y"' 

1.2 .. . (r-1) ^^ 

_ 7.9 . . . (2r + 3) . 1 
1.2... (r-1) • 

10. Therth tennis^ ^ .0^ r-Hv ^.(a2)-*-'-*^(aJ«)^-^ 

1.2 . . • (r — 1) 

{3.7 . . . (4r-5)}x(|-y ^^..^ 

■ 1.2 .. . (r-1) •*" -(osj 

3.7 .. . (4r-5) g-i /_«\*^'^ 
"1.2 .. . (r-1) *4'-i* U/ 
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1 1. The (r + l)th term is 3.4 ... (3+r~ l)a^ 

1.2 ... r 

3.4 . . . (2 + r) (r + l)(r + 2) 

1.2 ... r 2 

12. The (r + l)th term is iA^ ^-> ^ !-{^Y 

X.2S a • . * 

{1.3 . . . (2r-l)}x(^Y 

1.2 ... r ^ ' 

^1.3. . (2r-l) (^), 

^tit . . . # 

13. The (r + l)th term is 2^-(2^-l) - - > fr + ^V 
"^ ^ 1.2 ... r 

_ 2r.(2r-l) . . .. (r+l).r.(r-l) ... 2.1 

(Lr)2 

(2r-l).(2r~3)...3.1 2r.(2r - 2) . , . 4.2 



(2r-l)(2r-3) ... 3.1 S'.Qr) 

= '~yr-'^ 



1. 3.5 . . . (2r- l) ^2^j, 



14. Coefficient Of af^^in(l+x)»>^^is (^-^^>iV^^ ' \ ' ^'""^^^ 

^ 1.2.3 . . . (r+1) 

Coefficient of af in (1 +x)* is '''^''"!l;' ' (n-r + l) ^ 

1.2.3 . . . r 

Coefficient of af +i in (1 + a;)* is ^-(^-l) - »; (^-^). 

1.2 .. . (r + 1) 

fj {n+l)n(n-'l).,,(n-r + l) _ n.(n-l),.,(n-r + l) n + l 
1.2.3. .. (r+1) 1.2 ... r TTl 

w.(n-l) . . . (n-r + l) / n~r \ 
" 1.2 ... r ' \ r+1/ 

^ n.(n~l) . . . (n-r+l) w.(n~l) . . . (w~r ) 
" 1.2 ... r 1.2 ... (r+1) 
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J. i. A 
'5- 1.2.3 •(") * -bj =i6» •?• 



7 9 11 13 



22222222 , 

'7- 1.2.3.4.5.6.7^ .(««)*-». (2.^' 

18 <».(W+1) . . . (Bt + 8) -(«+g)Mi 

1.2 ... 9 ^ • • 

'9-i-(i-i)(i:-2)---(i-6)i_ 



1.2 ... 6 



'666 



(l-m)(l-2m) . . . (l-5m) i-gje 



CLVL 

I. y31=y(27 + 4)=3(l + Ay 

( 3 27^2 3 V3 / 729 

64 



19683 



44. (j.,). (1-2) 

4i(H(i-)-(i-)-S.--! 



4 16 320 2560 

"" ■'■27 2187 631441 43046721 ^ 

_ 6086724 _3.,„3».g 

-' + 43046721-^'*"^^** 



• • • 
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2 .yi08=y(128-20)=2(l-Ay 

( 7 32^2 7\7 71024 

-M(l-)(i-) 



32768 



^24 7 V7 / \1 V U ; 1048576 S 

^oJi 5 75 1625 40625 ) 

( 224 50176 11239424 2517630976 " * ' ' J 

_g 5 56197120 + 3763200 + 364000 + 40625 ) 
( 2517630976 J 



60364945 \ 2457266031 ^ .95204 



2517630976/ 1258815488 

17\t 

289 



59049 



3. V260=y(243 + 17)=3(i+g) 

(^5 243^2 5 \5 / 

^6 5 \5 / V5 / 14348907 J 

^^ 5 1 . JiL 578 29478 ) 

( 1215 1476225"*" 1793613375 " ' " ' J 

o 5 , . 25095825 - 702270 + 29478 ) 

""^r"*" 1793613375 ) 

.3.{ 



, 24423033 ) 24423033 „.^.„g. 
^ + 1783613376 j = ^ + 697871125=^ °*°^ 



4. V31=V(32-l)=2(l-l)*=2{l4.3^ 

*2 6 \5 / 1024 6 5 \6 / \6 7 3276 
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25^ 



( J L_»_3 21 

(160 12800 4096000 655360000 ' 

( 4096000 + 51200 + 480 + 21 ) 
( 655360000 ' * ' J 



-I'-eSSoi-'™'---- 



I. 23561 

42513 

645325 



4 



1045032 

211010 
124321 



CLVII. 

2. 3074852 
4635628 
1247153 

10070344 

5. 57264 
675 



31134 



7. 5)243012 



354604 
513354 
434070 

51117344 



31450 rem. 2. 

25|40|05|44(4112 
24 



lO. 



12l\ 


140 


\ 


121 


1221 \ 


1505 




\ 1221 


12222 


\ 24444 




\24444 



3. 



6. 



358423 

267862 

80451 



1456 
6451 



1456 
6523 
11312 
13101 

14332216 



8. 6)3756025 



522256 rem. 1. 

5 1 68 1 98 Ul (2437 
4 



44\ 


168 


\ 


154 


483 \ 


1498 


\ 


1209 


4867^ 


, 28«<1 




\ 28««1 
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CLVIIL 



I. 7 




1828 



261-1 



37-2 



6-2 



0-6 



2. 6 \ 1820 



V 



6 \ 303-2 



6 \ 60-3 



6 \ 8-2 

6 \l-2 



0-1 



3. 12 \ 43751 
12 I 3645-« 



12 303-9 



12 
12 



25-3 



2-1 



0-2 



4. 6 \ 3700 



7. 



5 \ 740-0 
6 \ 148-0 




0-1 



790158 




47-0 



. 0-6 



3816 - 1 



1907 - 1 




6. 12 \ 216855 



0-1 



12 17987 -« 



12 \ 1498 -e 



12 124- e 



12 \ 10-4 



0-« 



8. 4 \ 34002 



' 


4334- 


-1 


\ 


1043- 


-2 


\ 


122- 


-0 


1 

4 
4 


\ 2- 


-1 

-1 



0-2 
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9. 12 \ 8978 



12 \ 816-2 



12 \ 75-1 

12 \ 6-« 



0-6 



12. 4 



4 \ 1165-0 
4 \ 214-3 




0-1 



10. 12 \ 3256 



12 \ 166-4 



12 \ 11-1 



0-8 



13. 7 \ 664321 





e0738- 


-5 


' 


16e36- 


-3 


' 


2858- 


-3 


' 


478- 


-0 


A 


76- 

i 


-3 


7 


"■ 


-4 


7 


'- 


-6 



0-1 



II. 8 \ 37704 



8 4311-5 



8 \ 480-1 
8 \ 54-4 
8 1 6-1 



0-6 



14. 11 \ 2304 



11 \ 104- * 



11 



2-7 

0-2 



r 25 ^ ^ 6 
'• 36"^=^-^36 

|x6-l + 



CLIX. 



.*. '41 is the result. 



2. lx7-l + i?-^x7-6 + -i--ix7-2 + l- 
11^7-1 + j^, ^^x7-6 + j^, JJX7-2+JJ, 

u'^^'^+n' n''^='+n' n'^'^='^+u' 
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^x7=l + J; n^7=4+fj; Jx7=3 + ^^; 



2 ^,^3 3 ^,^10 

_jx7=i+nJn^^=^-^n 

/. result is 'l6235504§. 



3. 9 \ 23 


•125 




9\ 2-5 


9 




\o-2 


1-125 
9 

1125 


.*. result is 25*1. 


4. 6 \ 1820 


•3375 




6\ 303-2 


6 




el 50-3 


2-0250 
6 




6 \ 8-2 


0-1500 


.•. result is 12232-20055, 


6\ 1-2 


6 




0-1 


0-9000 
6 






5-4000 






6 





2-4000 

5. 2a^ + a^ + 2a:3 + 5jB2 + 4a. + 2-17486=0; 

{x - 6) (2a^ + 13a:3 + 80a^ + 485a; + 2914) =0 ; 
.'. xs6. Hence the scale is senary. 

6. a:« + 7{B^ + 4K* + 6iB3 + 3a^ + 5_511173=0; 

(a; - 8) (x^ + 15a;* + 124x3 + 998x2 + 79373; + 63896) = ; 
/. x=8. Hence the scale is octenary. 
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7. (].) Let N be the number, and suppose 

JV=a.lO* + 6.10*-i+ . . . +m.lOO+j?.10 + g. 
Then iV=a(10*-l) + 6(10*- 1-1)+ . . . +m(100-l) 

+j?(10-l) + (a + 6+ . . . +m+j? + g). 
Now all the expressions 10*- 1, 10*"i- 1 ... 10^- 1, 10 - 1 

are divisible by 10 - 1, or 9, and therefore by 3. 
Hence N is divisible by 3, if a + 6+ . . . +w+p + gbe 

divisible by 3. 

(2.) Let JV=a.lO* + &.10*"i+ . . . +m.lOO+i?.10 + g. 
Now 100 and all its multiples are divisible by 4, 
.•. ^ is divisible by 4 if lOp + 2 be divisible by 4. 

(3.) Let^=a.lO* + 6.10*-i+ . . . +m.lOO+2?.10 + 2. 
Now 1000 and all its multiples are divisible by 8, 
.*. JV is divisible by 8 if 100m + lOp + 2 be divisible by 8. 

(4) LetJV=a.lO* + 6.10*-i+ . . . +m.l00+i?.10 + 2. 
Now 10 and all its multiples are divisible by 5, 
.•. N is divisible by 5 if 2=5 or 2=0. 
(5.) Let N be the number, |;„ jPi,^i, . . . i?4, J?8, i?2, Vu t^© digits. 
Then JV=i?i + 10.i?a + lOOps t lOOOp* + . . . + 10*~\i?»_i + 10»p- 
=|?i-jpa+2?s-i?4+ . . . +(-l)*.i?, 
+ jpa(10 + 1) +i?8(102 - 1) +i?4(103 + 1) + . . . + pJlO* - ( - 1)»}. 

Now 10 + 1, 102 - 1 . . , are all divisible by 10 + 1, or 11, 
/. ^is divisible by 11, if (pi+jp8+ . . . )- (l>2+P4 . . .) 
be divisible by 11. 

8. Let ^=a.r* + 6.r*~i+ . . . ■^'m,i^-\-fr-\'qy 

thenn=a+r6+ . . . +m.r*"2+j?.r**"i + 2.r**. 
Then^-7i=a(r*-l) + 6.(r*-i-r)+ . . . -mif'^'-r^ 
-p(r**"i - r) - 2(r* - 1), and each of the fectors r* - 1, 
T*"i-r . . . f^'^-ifi^ •-""i-r, r*-l is divisible by r- 1 ; 
.•. N- n is divisible by r - 1. 
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I. 31661553 

47505855 
6-6879746 
2-6150026 

1-2187180 

4. 2-483269 
3-742891 



4-740378 

7. 2-4596721 
3 

6-3790163 
10. 316-3725409 



;\6-: 



CLX. 

2. 4-6843785 
5-6650657 
3-8905196 
3-4675284 

7-7074922 

5. 2-352678 
6-428619 



2-924059 

8. 7-429683 
6 

^•678098 
II. 6\ 14-432962 



2-1241803 



;\i4^ 



3. 2-6324716 

3-6650657 

5-8905196 

•3166215 

2-4036784 

6. 5-349162 
3-624329 



3-724833 

9. 9-2843617 

7 

62-9906319 
12. 914-53627188 



3-738827 



1-61614132 



CLXL 
I. Log 128= log 2^=7 log 2=2-1072100. 

Log 125= log i^= log 1000- log 8=3- log 2» 

= 3-3 log 2=3- -9030900=2-0969100. 
10000 



Log 2500= log 



4 



log 10000- log 4=4-2 log 2 



4 - -6020600 =3-3979400. 



2. Log 50= log 
1x^-005 = log 



100 
2 " 

5 

1000' 



log 100 - log 2 = 2 - -3010300 = 1 -6989700. 
. log 10 - log 2 - 3 = - log 2 - 2 =3-6989700. 



Log 196 = log (49 X 4) = 2 log 7 + 2 log 2=2-2922560. 
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3. Loj? 6= log 3+ log 2=7781613. 
Log 27=3 log 3=1-4313639. 

Log 54= log (27x2)=3 log 3+ log 2=1-7323939. 
Log 576= log (9 X 64) =2 log 3 + 6 log 2=2-7604226. 

4. Log 60= log (2 X 3 X 10)= log 2 + log 3 + log 10=1-7781613. 
Log -03= log A= log 3 -2=-477l213- 2=2-4771213. 

Log 1-05= log~=iog|i= Iog3 + log7-log2-l = -0211893. 

Log -0000432= log ,^L^JL =^ log 2 + 3 log 3 - 7=5-6364839. 

^10000000 

5. Log -00076 =log76 - 6 = log 3 + log 25 - 6 = log {^ + log 25-5 

^1^ {log 18- log 2}+ log 100- log 4-6. 

=~ {1-2562725 - '3010300} + 2 - -6020600 - 6 
J* 

= -4771213- -6020600-3=4-8750613. 
Log 31-5= log (21 x3x 5) -1= log 21+ log3 + l- log2i-l. 

= log 21 +-i- {log 18 - log 2} - log 2 

= 1-3222193 + -4771212 - -3010300= 1-4983105. 

6. Log 2=log ^=1 -log 5 = -3010300 

Log -064=log. T^=6 log 2 - 3«6 - 6 log 5 - 3=2-8061800 
Log j 51^^=^(60 log 2-20 log 5) 

« ^ (30 - 30 log. 5-10 log 6) =i. (30 - 27-9588000) 

-i (2-0412000) = -2916000. 

R 
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7. Log 6=log ^=1- -3010300= -6989700 

log -125 = log T^=3 log 5-3=2-0969100-3=r'0969100 
Log ^^f=^^% 6!?-log 2t?=log 5«-log 21 

=6 log 5-|. log 2=6 Gog 10-log 2)-|. log 2 

-4-1938200- -8027467=3*3910733. 

8. -2,0,2; 1,0,-1. 

9. 1593 is greater than 10^ and less than 10^ ; characteristic 3 ; 
1593 is greater than 12^ and less than 12^ ; characteristic 2. 

43ir 96y 

II. (a) log 2=i- log 4= -3010300. 

Log 25=log 100 - log 4=2 - '6020600= 1*3979400 

3 

Log 83*2=log (80x 1-04)=^ log 4 + log 10 + log 1-04 

« *9030900 + 1 + -0170333 = 1*9201233. 

Log (•625)t*i, = .^i j log 625 -log 1000 | = ji-^ j 2 log 25 - 3 j 

^m i ^ ^^^ ^^^"^ ^""^ ^"^ I "i^ 1 4-l'2041200«3 } 
- - -0020412=1-9979588. 

(6) Log (l*04)«»o=6000 log 1*04=6000 x -0170333 
« 102*1998000 ; .-. number of digits is 103. 
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12. (a) Log 5 = -i- log 25 = '6989700 

Log 4=2 -log 25 = -6020600 

Log 51-5=log 5 + log 10-3=-6989700 + l-0128372=l-7ll8072 

Log (•064)i*«= ji^ j log 64-log 1000 j = ji^ { 3 log 4-3 I 

=j^ I 1-8061800-3 I =--0119382=T-98806ia 

(6) Log (l-03)«»=600 log 1-03=^600 x -0128372 
=7-7023200 ; .*. number of digits is 8. 

13. Log 7623=2 log 3 + 2 log 11 +log 7 

= -9542426 + 2*0827854 + -8460980=3*8821260 

Log ^=log 7 + log ll-log 3-log 100 

= -8450980 + 1 -0413927 - '4771213 -2=1 *4093694 
Log g|-g=log 3-log 11-2 log 7 

= -4771213 - 1-0413927 - 1-6901960=3*7455326. 

14. (1.) X log 4096= log 8 - a; log 64 ; 4a; log 8= log 8 - 2a; log 8 ; 

4a;=l-2a;; 6x=l ; a;= — . 

6 

(2.) (2*5)«=6-25 = (2-5)2; .-. a;=2. 
(3.) (a6)*=w ; % log (06) = log m 

log a + log h 

(4) a;(m log a + 2 log 6) = log c, eta 

(5.) 3x log a+ (4-x) log 6=(2x- 1) log c 

a;(3 log a - log 6 - 2 log c) = - 4 log 6 - log c, etc 

(6.) X (log a + m log 6) = log c - 3a; log c 

X (log a + m log 6 + 3 log c) = log c, etc. 
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CLXII. 

1. P(l+r)»-2P; (l+r)»=2; (l + jig)"=2; 

.„_ log 2 -3010300 _,^.c 

■ log 104- log 100" •0170333"' 

2. P(l+r)»=2P;(l + Ay=2; 

• -, log 2 _ -3010300 _o,., 

• • ** log 1-03" •0128372-^'' * ' * " 

, A , lOV-9. ti- ^°g^ _ -3010300 . y^yg. 

3- (,1+iooj ^' * kiTi-^oii3927-^^^^'^ • • • 

4. ('i + _5_V=3;»='2gi_„ •4771213^22-6 nearly. 
*^ V 100/ ' log 1-08 -0211893 ' 

S.P(l + r).=2P;.-.«=.jJ^ 

P(l+2r)«=2P;.-.«.=^-^ 

** n "" log (l + 2r)' 
Now 1 + 2r is less than (1 +r)* 

• :^ is greater than ^Qg(^ + ^) or ^Qg(^ + ^) nr JL. 
..-- IS greater tnan Xogi^Y^rT''^' %\og0.^ry''^'^ 

6. 1000(1 + r)«= 1800; A + Ay=l-8 

.-. u log 1-05= log rS; n=||gg-12 nearly. 

3 \2» 



7. P(l+r)a»=2P; (l + j^) =2 



log 1*03 -0128372 
.".»= 11*724 .... 
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considerably greater length than the earlier ones. The foreign events in which England 
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addition of numerous maps and plans, in which every name mentioned will be found, it is 
hoped that reference to a separate atlas will be found unnecessary. The marginal 
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By Philip V. Smith, M.A., Barrister-aULaw i Fellow oj King's 
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CONTENTS. 

docial anH Hocal Development of ti)e ^omortitution^ 

Origin of the English Institutions — ^The People — Local Government. 

^on0tituent0 of ^e Central 9lut))orit;« 

The King— Parliament^-The King's Council. 

Central 6ot)emment« 

Legislation— Judicature— The Executive— Taxation— Chronological Table. 

Index and Glossary. 

" It contsuns in a short compass an the history of our local institutions, from 

amount of information not otherwise acces- the Gemots of the first Teutonic settlers 

sible to students without considerable re- down to the County Court, the Local 

search. The chapter on Local Government Government Board, and the School Board 

in particular is well executed. U would of our own day, is to be foimd." 
be nard to name any other book in which Aike$ueum, 

History of. French Literature. 

Adapted from the French of M. Demogeot, by C. Bridge. 

3J. 6d, 

'* An excellent mnnu9\."^AtA^tueitm. a good and sufficient handbook."— ^rK^vJl 

" A clever adaptation."— Zc^m^m Quar- Quarterly Review, 

terly Review. " We cannot too highly commend this 

**lt is clear, idiomatic, and flowing, careful analysis of the characteristics of the 

possessing all ^e characteristics of good great French writer."— ^/0»^n^ 

English composition. Its perusal will fur- ** Unlike most manuals, it is readable as 

nish abundant evidence of the richness and well as accurate."— ^cA^. 
variety of French literature, of which it is 
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HISTORICAL HANDBOOarS—contmutd. 

The Roman Empire, a.d. 395-80x5. 

By A. M. CuRTEis, M.A., AssistanU Master at Sherborne School^ 
late Fellow of Trinity College^ Oxford, 

With Maps, y, 6d. 
CONTENTS. 

Administrative and Legal Unity — The Christian Church in the First Four Centuries— 
The Barbarians on the Frontier — Century IV. — Church and State in Constantinople, 
Eutropius and Chrysostom— Chrysostom and the Empress Eudoxia— Alaric and the Visi- 
goths, 396-419 — Genseric and the Vandals, 423-533 — Attila and the Huns, 435-453— 
The " Change of Government," commonlv called the Fall of the Western Empire, 475-526 
—The Emperor Justinian, 527-565— The Empire in relation to the Barbarians of the East, 

150-650 — Mohammed and Mohammedanism, 622-711— The Popes and the Lombards in 
ta^y» S4o~74o — ^The Franks and the Papacy, 500-800 — Synopsis of Historical Events — 
Index. 

MAPS. 

Central Europe, about a.d. 400. — ^The Roman Empire at the beginning of the sixth 
Century.— Italy, 6oo-75o.-^Europe in the time of Cha£ies the Great. 



"We havd very carefully examined the 
chapters on the * Barbarians,' the Visigoths, 
the Vandals, and the Huns, and can pro- 
nounce them the best condensed account 
that we have read of the westerly migra- 
tions."— yl thenfgum. 

*' An admirable specimen of careful con- 
densation and good arrangement, and as a 
school book it will assuredly possess a high 
value. "—vS"<rtf/««/M». 

"The period with which It deals is 
neglected m schools for want of text-books, 
but is full of most important historical 



teaching. Mr. Curteis' little book is admi- 
rably written for teaching purposes ; it is 
clear, definite, well-arranged, and inter- 
esting. " — A CMemy. 

''Appears to be a good school book for 
the higher forms." — Westminster Review. 

'* Will prove of ^reat service to students, 
and we commend it to the notice of those 
who intend competing in the Civil Service 
Examinations. Mr. Curteis has executed 
his task with great care and judgment." 

Civil Service Gazette. 



History of Modern English Law. 

By Sir Roland Knyvet Wilson, Bart., M.A., Barrister-at-Law ; 
late Fellow of Kin^s College, Cambridge, 

3x. 6d, 

CONTENTS. 

9f)e (iEncIt0i) iUhi in t{)e Zimt of ^Iac&s[tone> 

The Form in which it was Enunciated — Property, Contract, and Absolute Duties- 
Wrongs and Remedies, Civil and Criminal — Procedure — Laws relating to Special 
Classes of Persons. 

Hife attn ^orft of 9Senti)am« 

Biography — The Writings of Bentham — Early Attempts at Law Reform. . 

Hecal C|)ance0 0ince 1825. 

Changes as to the Form in which the Law is Enunciated — Changes in the Law of 
Property, Contract, and Absolutef^,Duties — Changes in the Laws as to Wrongs and 
Remedies — Changes in the Laws relating to Procedure and Evidence — Changes 
in the Laws relating to Special Classes of Persons— Chronological Table of Cases 
and Statutes— Index. 

[HISTORICAL HANDBOOKS^Continued, 
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HISTORICAL HANDBOOKS— con\xnvit^ 

English History in the XIVth Century. 

By Charles H. Pearson, M.A., Principal of the Presbyterian 
Ladie/ College^ Melbourne, late Fellow of Oriel College, Oxford, and 
Professor of History in the University of Melbourne. 

3J. 6d, 

The Reign of Lewis XI. 

By P. F. WiLLERT, M.A., Fellow of Exeter Collie, Oxford. 

With Map. 3J. 6d, 

The Great Rebellion. 

By the Editor. 

History of the French Revolution. 

By the Rev. J. Franck Bright, M. A., Fellow of University College, 
aftd Historical Lecturer in Balliol, New, and University Colleges, Oxfwd; 
late Master of the Modern School at Marlborough College, 

The Age of Chatham. 

By Sir W. R. Anson, Bart, M.A., Fellow of All Soul^ College^ and 
Vinerian Reader of Law, Oxford, 

The Age of Pitt. 

By the Same, 

The Supremacy of Athens. 

By R. C. Jebb, M.A., Fellow and Tutor of Trinity College, Cam* 
bridge, and Public Orator of the University. 

The Roman Revolution. From b.c. 133 to the 

Battle of Actium. 

By H. F. Pelham, M.A., Fellow and Lecturer of Exeter College, 
Oxford, 

History of the United States. 

By Sir George Young, Bart., M.A., late Fellow of Trinity College^ 
Cambridge, 

History of Roman Political Institutions. 

By J. S. Reid, M.L., Chrisfs College, Cambridge, 
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In the Press 

HISTORICAL BIOGRAPHIES 

Edited by 
THE REV. M. CREIGHTON, M.A., 

PBLX,OW AND TUTOR OP MBRTON COLLBGB, OXFORD, 

With Frontispiece and Maps. 

The most important and the most difficult point in Historical Tea^ching is to awaken 
a real interest in the minds of Beginners. For this purpose concise handbooks are seldom 
useful. General sketches, however acairate in then: outlines of political or constitutional 
development, and however well adapted to dispel false ideas, still do not make history a 
living thing to the young,^ They are most valuable as maps on which to trace the route 
beforehand and show its direction, but they will seldom allure any one to tsdce a walk. 

The object of this series of Historical biographies is to try and select from English 
History a few men whose lives were lived in stimng times. The intention is to treat their 
lives and times in some little detail, and to group rotmd them the most distinctive features 
of the periods before and afler those in which they lived. 

It is hop6d that in this way interest may be awakened without any sacrifice of acca- 
racy, and that personal sympathies may be kindled without fotgetfulness of the principles 
involved. 

It may be added that round the lives of individuals it will be possible to bring together 
facts of social life in a clearer way, and to reproduce a more vivid picture of particular 
times than is possible in a historical handbook. 

By reading Short Biographies a few clear ideas may be formed in the pupil's mind, 
which may stimulate to further reading. A vivid impression of one period, however short, 
will carry the pupil onward and give more general histories an interest in their turn. Some- 
thing, at least, will be gained if the pupil realises that men in past times lived and moved 
in the same sort of wa^ as they do at present. 

It is proposed to issue the foUowmg Biographies adapted to the reading of pupils 
between the ages of Z2 and 15 : 

1. Simon de Montfort. 4. Oliver Cromwell. 

2. The Black Prince. 5. The Duke of Marlborough. 

3. Sir Walter Raleigh. 6. The Duke of Wellington. 



History of the Church under the 

Roman Empire, a.d. 30-476. 

By the Rev. A. D. Crake, B.A., Chaplain of All Saints^ School^ 
Bloxham, 

Crown 8vo. *js, 6d, 

A History of England for Children. 

By George Davys, ViXi.^ formerly Bishop of Peterborough, 

New Edition. i8mo. \s, 6d, 
With twelve Coloured Illustrations. Square cr. 8vo. y, 6d. 
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ENGLISH 

ENGLISH SCHOOL-CLASSICS 

With Introductions^ and Notes at the end of each Book, 

Edited by FRANCIS STORR, B.A., 

CHIBF MASTSR 01^ MODERN SUBJECTS IN MERCHANT TAYLORS* SCHOOL, LATE SCHOLAR 
OF TRINITY COLLEGE, CAMBRIBGE, AND BELL UNIVERSITY SCHOLAR. 

Small Svo, 

THOMSON'S SEASONS : Winter. 

With Introduction to the Series, by the Rev. J. Franck Bright, M.A., Fdlow of 
University College, and Historical Lecturer in Balliol, New, and University Colleges, 
Oxford ; uite Master of the Modem School at Marlborough CoU^e. xj; 

COWFKR'S TASK. 

By Francis Storr, B.A., Chief Master of Modem Subjects in Merchant Taylors' 
School, at. 

Part I. (Book I.— The Sofa ; Book II.->The Timepiece) gd. Part IT. (Book III. 
—The Garden; Book IV.— The Winter Evemng) gd. Part' III. (Book V.— The 
Winter Morning Walk ; Book VI.— The WinterWalk at Noon) 9^ 

SCOTT'S LAY OF THE LAST MINSTBEL. 

By J. SuRTEES Phillpotts, M.A., Head Master of Bedford School, formerly 
Fellow of New College, Oxford, as. 6d. 

Part I. (Canto I., with Introduction, &c.) gd. Part II. (Cantos II. and III.) gd. 
Part III. (Cantos IV. and V.) gd. Part IV. (Canto VI.) gd. 

SCOTT'S LADY OF THE LAKE. 

By R. W. Taylor, M.A., Assistant-Master at Rugby School, as. 

Part I. (Cantos I. and II.) gd. Part II. (Cantos III. and IV.) gd. Part III. 
(Cantos V. and VI.) gd. 

NOTES TO SCOTT'S WAVERLEY. 

By H. W. £vE, M.A., Assistant-Master at Wellington Collie, zx., or with the Text, 
as.6d, 

TWENTY OF BAOON'd ESSAYS. 

By Francis Storr, BJ^, Chief Master of Modem Subjects in Merchant Taylors' 
SchooL IS, 

SIMPLE POEMS. 

Edited by W. E. Mulums, M.A. Assistant-Master at Marlborough College. &£ 

SELECTIONS FBOM WOBDSWOBTH'S POEMS. 

By H. H. Turner, B.A., late Scholar of Trinity College, Cambridge, is, 

WOBDSWOBTH'S EXCX7BSI0N : The Wanderer. 

By H. H. Turner, B.A., late Scholar of Trinity College, Cambridge, xs, 

MILTON'S PABADISE LOST. 

Bv Francis Storr, B.A., Chief Master of Modem Subjects in Merchant Taylors' 
School. 
Book I. gd. Book II. gd, 
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ENGLISH SCHOOL CZ^^i/CS— continued. 

SJBLEOTIONS FROM THE SPECTATOR. 

By Osmund Airy, M^ Assbtant-Master at Wellington College, zx. 

BROWNE'S RELIGIO MEDICI. 

By W. P. Smith, MA., Assistant-Master at Winchester College, i^. 

GOLDSMITH'S TRAVELLER AND DESERTED VILLAGE. 
By C. Sankby, M.A., Assistant-Master at Marlborough College. \s. 

EXTRACTS FROM GOLDSMITH'S VICAR OF WAKEFIELD. 
By C. Sankby, M.A., Assistant-Master at Marlborough College, is, 

POEMS SELECTED FROM THE WORKS OF ROBERT BURNS. 
By A. M. Bell, M.A., Balliol College, Oxford. 

MACATJLAY'S ESSAYS. 

MOORE'S LIFE OF BYRON. By Francis Storr, BJL ^ 
BOSWELL'S LIFE OF JOHNSO^f. By Francis Storr, B.A. ocf. 
HALLAM'S CONSTITUTIONAL HISTORY. By H. F. Boyd, late Scholar ol 
Brasenose College, Oxford. \t, 

SOUTHEY'S LIFE OF NELSON. 

By W. E. MuLLiNS, M.A., Assistant-Master at Marlborough College. 



• • 



The General Introduction to the Series will be found in Thomson's Winter. 
{See Specimen Pages, Nos, 5 and 6.) 
OPINIONS OF TUTORS AND SCHOOLMASTERS. 



"Nothing can be better than the idea 
and the execution of the English School- 
Classics, edited by Mr. Storr. Their cheap- 
ness and excellence encourage us to the 
hope that the stud^ of our own language, 
too long neglected in our schools, may take 
its proper place in our curriculum, and may 
be the means of inspiring that taste for lite- 
rature which it is one of the chief objects 
of education to give, and which is apt to be 
lost sight of in the modern style of teaching 
Greek and Latin Classics with a view to 
success in examinations." — Oscar BroTvn- 
ingt M.A., Fellow 0/ King's College, 
Cambridge, 

** I think the plan of them is excellent ; 
and those volumes which I have used I 
have found carefully and judiciously edited, 
neither passing over difficulties, nor pre* 
venting thought ^and work on the pupil's 
part by excessive annotation." — Rev. C. B. 
Hutchinson, M.A., Assistetnt-M aster in 
Rugby School. 

"I think that these books are likely to 
prove most valuable. There is great variety 
m the choice of authors. The notes seem 
sensible, as far as I have been able to 
examine them, and give just enough help, 
and not too much ; and the size of each 
volume is so small, that in most cases it 
need not form more than one term's work. 



Something of the kind was greatly wanted." 
— E. E. Bowen, M.A., Master of the 
Modem Side, Harrow School. 

*' I have used some of the volumes of 
your Englbh School-Classics for several 
months in my ordinary form work, and I 
have recommended others to be set as sub- 
jects for different examinations for which 
the boys have to prepare themselves. I 
shall certainly continue to use them, as 
I have found them to be very well suited 
to the wants of my form."—- C. M. Bull, 
M.A., Master of the Modem School in 
Marlborough College. 

** 1 have no hesitation in saying that the 
volumes of your Series which I have ex- 
amined appear to me far better adapted for 
school use than any others whicn have 
come under my notice. The notes are 
sufficiently full to supply all the informa- 
tion which a boy needs to understand the 
text without superseding the necessity of 
his thinking. The occasional questions 
call the learner's attention to points which 
he can decide from his own resources. The 
general plan, and the execution of the 
volumes which have come before me, leave 
little to be desired in a School Edition of 
the English Classics."— T^i** Rev. Chas. 
Grant Chittenden, M,A., The Grange, 
Hoddesdon, Herts. 
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SELECT PL A YS OF SHAKSPERE 

RUGBY EDITION. 

With Introduction and Notes to each Play. 

Small 8vo. 

As You Like It. 2j. Hamlet. 2s,^d. 
Macbeth. 2j. King Lear, [in the Press 

Edited by the Rev. Charles E. Moberly, M.A., Assistant-Master 
at Rugby School, and formerly Scholar of Balliol College^ Oxford, • 

CORIOLANUS. 2s, ed. 

Edited by Robert Whitelaw, M.A., Assistant-Master at Rugby 
School, formerly Fellow of Trinity College, Cambridge, 

The Tempest. 

Edited by J. SuRTEES Phillpotts, M. A., Head-Master of Bedford 
Grammar School, formerly Fellow of New College, Oxford, 

With Notes at the end of the Volume. 2s, 

The Merchant of Venice. 

Edited by R. W. Taylor, M.A., Assistant-Master at Rugby School, 

With Notes at the end of the Volume. 

[In preparation. 



Re/lections on the Revolution in France 

in I'] c)o. 

By the Right Hon. Edmund Burke, M.P. 

New Edition, with a short Biographical Notice. Crown Svo. Jj. 6d, 

A Practical Introduction to English 

Prose Composition, 

An English Grammar for Classical Schools, .with Questions, and a 
Course of Exercises. 

By Thomas Kerchever Arnold, M.A. 

Tenth Edition. i2mo. ^r. 6</. 
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MATHEMATICS 

RIVINGTONS' MATHEMATICAL SERIES 

The following Schools, amongst many others, use this Series: — 
Eton : Harrow : Winchester : Charterhouse : Marlborough : 'Shrewsbury : 
Cheltenham : Clifton : City of London School : Haileybury : Tonbridge : 
Durham: Fettes College, Edinburgh: Owen's College, Manchester :H.M.'& 
Dockyard Schools, Sheerness and Devonport: Hurstpierpoint : King 
William's College, Isle of Man : St. Peter's, Clifton, York : Birmingham : 
Bedford : Felsted : Christ's College, Finchley : Liverpool College : Winder- 
mere College : Eastbourne College : Brentwood : Perse School, Cambridge : 
Queen's College, Cork. Also in use in Canada : Harvard College, U.S. : 
H.M. Training Ships : Royal Naval College, Greenwich : Melbourne 
University, Australia : the -other Colonies : and some of the Government 
Schools in India. 

OPINIONS OF TUTORS AND SCHOOLMASTERS. 

Haileybury, and have found them on the 
whole well adapted for boys." — Thomai 
Pitts y M.A.^ Assistant Mathematical 
Master at Haileybury Collie, 

"I can strongly recommend them all." 
W. Henry, M.A., Sub- Warden, 
Trinity College, Glenalmond. 

" I consider Mr. Smith has supplied si 
great want, and cannot but think that his 
works must command extensive use in good 
schools." — y. Henry, B^., Head-Master, 
H.M. Dockyard School, Sheerness, and 
Instructor of Engineers, RM. 

** We have used your Algebra and Trigo- 
nometry extensively at this School from 
the time they were first published, and I 
thoroughly agree with every mathematical 
teacher I have met, that, ,as school text- 
books, they have no equals. We are intro- 
ducing your Euclid graduailly into the 
School." — Rev.JSiEdwardeStSen., Mathe- 
matical Master at the College, Hurst' 
pierpoint, Sussex. 

" I consider them to be the best books 
of their kind on the subject which I have 
yet seen." — Joshua Jones, D.C.L., Head- 
Master, King WUliam's College, Isle qf 
Man. 

** I have very great pleasure in express- 
ing an opinion as to the value of these books. 
I have used them under very different cir- 
cumstances, and have always been satisfied 
with the results obtained." — C. H. IV. 
Biggs, Editor of the * Educational Times,* 
and the 'Monthly Journal of Education.* 



"A person who carefully studies these 
books will have a thorough and accurate 
knowledge of the subjects on which they 
treat."— /f. A. Morgan, M.A., Tutor of 
Jesus College, Cambridge. 

"We have for some time used your 
Mathematical books in our Lecture Room, 
and find them well arranged, and well cal- 
culated to cleA* up the difficulties of the 
subjects. The examples also are numerous 
and well-selected."— AT. M. Ferrers, M.A., 
Fellow and Tutor of Gonville ana Caius 
College, Cambridge. . . 

*' I have ixsed in my Lecture Room Mr. 
Hamblin Sniith's text-books with very great 
advantage."— 5*^*"** Porter, M.A ., Fellow 
and Tutor of St. Peter* s College, Cam- 
bridge. 

** For beginners there could be no better 
books, as I have found when examining 
different schools."— ^. ^. W. Steel, ALA., 
Fellow and Assistant-Tutor of Gonville 
and Caius College, Cambridge. 

** I consider Mr. Hamblin Smith's Mathe- 
matical Works to be a very valuable series 
for beginners. His Algebra in particular 
I think is Uie best book of its kind (or scho<ris 
and for the ordinary course at Cambridge." 
F. Patrick, M.A ., Fellow and Tutor 
of Magdalen College, Cambridge. 

** The series is a model of clearness and 
insight into possible difficulties."— i?«'. J. 
F. Blake, St. Peter's ColUge, Clifton, 
York, 

*'I can say with pleasure that I have 
used your books extensively in my work at 
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RIVINGTONS MATHEMATICAL SERIES— f^nH^yntA. 

Elementary Algebra. 

By J. Hamblin Smith, M. A., of GonvilU and Cams College^ and 
laU Lecturer at St, Peter's College, Cambridge, 

i2mo. 3f. Without Answers, is, 6d, 

A Key to Elementary Algebra. 

Crown 8vo. ^, 

Exercises on Algebra. 

By J. Hamblin Smith, M.A. 

i2mo. 2s, 6d, 
(Copies may be had without the Answers.) 

Algebra. Part II. 

By E. J. Gross, M.A., Fe/low of GonvUle and Cams College^ 
Cambridge^ and Secretary to the Oxford and Cambridge Schools Exatm- 
nation Board, 

Crown 8vo. %s, dd. 



««' 



' We have to congratulate Mr. Gross on 
his excellent treatment of the more difficult 
chapters in Elementary Algebra. His work 
satisfies not only in every respect the re- 
quirements of a first-rate text-hook on the 
subject, but is not open to the standing 
reproadi of most English mathematical 
treatises for students, a minimum of teach- 
ing and a maximum of problems. The 
hard work and considerable thought which 
Mr. Gross has devoted to the book will be 
seen on ervery page by the experienced 
teacher; there is not a word too much, 
nor b the student left without genuine 
assbtance where it is needfuL l^e Ian- 



¥1 



age is predse, dear, and to the point, 
he problems are not too numerous, and 
selected with much tact and judgment. 
The range of the book has been very ri^tly 
somewhat extended beyond that assigned 
to simpler treatises, and it includes the 
elementary principles of Determinants. 
This chapter especially will be read with 
satisfaction by earnest students, and the 
mode of exposition will certainly have the 
approval of teachers. Altogether we think 
that this Algebra will soon become a 
general text-book, and will remain so for 
a long time to come." — Weettnisuter 
Review, 



Kinematics and Kinetics. 

By E. J. Gross, M.A. 

Crown 8vo. ^s, 6d, 

A Treatise on Arithmetic. 

By J, Hamblin Smith, M.A. 

i2mo. 3^. 6d, 
{See Specimen Rage, No, 7.) 

A Key to Arithmetic. 

Crown 8vo. gs. 
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RIVINGTONSr MATHEMATICAL SERIES— conimvieidu 

Elements of Geometry. lamo. zs,6d. 

By J. Hamblin Smith, M.A. 

Containing Books I to 6, and portions of Books ii and 12, of 
Euclid, wi3i Exercises and Notes, arranged with the Abbreviations 
admitted in the Cambridge Examinations. 

Part I., containing Books I and 2 of Euclid, limp doth, is, 6d., may 
be had separately. 

{Set Specimen Page^ No, 8.) 

Geometrical Conic Sections. Crown 8vo. ^r. 6^. 

By G. Richardson, M.A., Assistant-Master at Winchester College^ 
and late Fellow of St, John^s College^ Cambridge, 

Trigonometry. i2mo. ^,td. 

By J, Hamblin Smith, M.A. 

Elementary Statics. i2mo. y. 

By J. Hamblin Smith, M.A. 

Elementary Hydrostatics. i2mo. y. 

By J. Hamblin Smith, M.A. 

Book of Enunciations for Hamblin Smith's 

Geometry, Algebra, Trigonometry, Statics, and Hydro- 
statics. i2mo. I J. 



The Principles of Dynamics. 

An Elementary Text-book for Science Students. 

By R. WoRMELL, D.Sc, M.A., Head-Master of the City of London 
Middle-Class School, 

Crown Svo, \In. the Ft ess. 

Arithmetic J Theoretical and Practical. 

By W. H. Girdlestone, M.A., of Chrisfs College, Cambridge, 
Principal of the Theological College, Gloucester, 

New Edition. Crown Svo. 6j. 6d, 
Also a School Edition. Small Svo. 3x. 6d, 
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SCIENCE 

Preparing for PubEcatiou^ 

SCIENCE CLASS-BOOKS 

EdUedhy 
The Rev. ARTHUR RIGG, M.A^ 

LATB PSIKCIPAL OF THB COLLBGB, CHBSTKS. 

These Volumes are designed expressly for School use^ and by 
their especial refer enu to the requirements of a School Class-Book^ 
aim at milking Science-teaching a subject for regular andmeihodiad 
study in Public and Private Schools. 

An Elementary Class-Book on Sound. 

By George Carey Foster, B.A., F.R.S., Fdkm of and Professor 
of Physics in. University College, London, 

An Elementary Class-Book on Electricity. 

By George Carey Foster, B. A., F.R.S., Fellow of and Professor 
of Physics in. University College, London, 

Botany for Class-Teaching. 

With Exercises for Private Work. 

By F. E. Kitchener, M.A., F.L.S^ Assistant-Master at Ru^ 
School, and late Fellow of Trinity College, Cambridge* 

Astronomy for Class-Teaching. 

With Exercises for Private Work. 

By Wallis Hay Laverty, M.A., late Fellow of Queen^s College, 
Oxford, 

The knowledge of Mathematics assumed wfll be Euclid, Books I.-VI., and Quadratic 
Equations. 

Other Works are in preparation. 
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A Years Botany. 

Adapted to Home and School Use. 
By YikKi!iQ.%'& Anna Kitchener. 

Illustrated by the Author. Crown 8vo. 5j, 

{See Specimen Page^ No* 2.) 

Contents. 

General Description of Flowers — Flowers with Simple Pistils— Flowers with Com- 
pound Pistils — Flowers with Apocarpous Fruits -^Flowers with Syncarpous Fruit^^ 
Stamens and Morphology of Branches — Fertilisation~Seeds — Early Growth and Food 
of Plants — Wood, Stems, and Roots— Leaves — Classification— Uml}ellates, Composites, 
Spurges, and Pines*-Some Monocotyledonous Families— Orchids— 'Appendix of Technical 
Terms— Index. 

An Easy Introduction to Chemistry, 

For the use of Schools. 

Edited by the Rev. Arthur Rigg, M.A., late Principal of The CoU 
lege, Chester, and Walter T. Goolden, B.A., late Science Scholar 
of Merton College, Oxford, 
New Edition, revised. With Illustrations. Crown 8vo. 2J. td, 

(See Specimen Page, No, 9.) 

"We seldom come across a work of " There are a simplicity and a cleamciss 

such simplicity in chemistry as this. It in the description and explanations given 
ought to be in the hands of every student in this little volume which certainly com- 
of chemistry."— CA^i»«:a/ Review. mend it to the attention of the young/' 

Aihe^anm, 

Notes on Building Constrtiction. ' 

Arranged to meet the requirements of the syllabus of the Science and 
Art Department of the Committee of Council on Education, South 
Kensington Museum. 
Part I.—FIRST STAGE, or ELEMENTARY COURSE. 
Medium 8vo, with 325 woodcuts, icxr. 6d, 

Parts II. and III. . [In the Press, 

^ Report on the Examination in Building Construction, held by the Science 
AND Art Department, South Kensington, in May, 2875. — " The want c^ a text-book 
in this subject, arranged in accordance with the published syllabus, and therefore limiting 
the students and teachers to the prescribed course, has lately been well met by a work 
published by Messrs. Rivingtons, entitled ' Notes on Building Construction, arranged 
to meet the requirements of the Syllabus of the Science and Art Department of the Com- 
mittee of Council on Education, South Kensington.' 
yune iZ^ iZjS. . (Signed) H. C Seddon, Major, R.E." 

" Sofnething of the sort was very much ^ "The text is prepared in an extremely 

needed. A 1x>ok distilling the substance simple and consecutive manner, advancing 

of larger works 'and putting the outlines of from rudimental and general statements to 

constructional science together in a small those which are comparatively advanced ; 

compass, is a very important aid to students. it is a thoroughly coherent, self-sustained 

A very useAil little book." — Builder, SLCCO\int."—AtAenaum, 
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LATIN 

Easy Latin Stories for Beginners. 

With Vocabulary and Notes. Forming a First Latin Reading Book 
for Junior Forms in Schools. 

By G. L. Bennett, M.A., Assistant' Master at Rugfy Sckaol\ 
formerly Fellow of St, Jokti's College^ Cambridge, 

Crown 8vo. [Jn the press. 

Elementary Rules of Latin Pronun- 
ciation. 

By Arthur Holmes, M. A., late Senior Fellow and Dean of Clare 
College^ Cambridge, 

Crown 8vo. On a card, 9^. 

Outlines of Latin Sentence Construe- 
tion. 

By E. D. Mansfield, B.A., Assistant- Master at Clifton College, 

Demy 8vo. On a card, is. 

Easy Exercises in Latin Prose. 

By Charles Bigg, M. A., Principal of Brighton College^ 
Small 8vo. \s, 4^. ; sewed, 9^. 

Latin Prose Exercises. 

For Beginners, and Junior Forms of Schools. 
By R. Prowde Smith, B.A., Assist,- Master e^ Cheltenham Call^, 
New Edition. Crown 8vo. 2s, 6d, 

An Elementary Latin Grammar. 

By J. Hamblin Smith, M.A., of Gonville and Caitts College^ Cam- 
bridge \ late Lecturer of S, Peter* s College^ Cambridge, 

Small 8vo. y, 6d, 
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Henrys First Latin Book. 

By Thomas KERCHEVigEi Arnold, M.A. 

Twenty-third Edition. i2mo. 3/. Tutor's Key, u. 

Recommended in the Guide to the Choice of Classical Books by J. B. 
Mayor, M.A., Professor of Classical Literature at King's College, late 
Fellow and Tutor of St John's College, Cambridge. 

A Practical Introduction to Latin 

Prose Composition. 

By Thomas Kbrchever Arnold, M.A. 

Sixteenth Edition. 8vo. ts, 6d, Tutor's Key, is, 6d. 

Cornelius Nepos. 

With Critical Questions and Answers, and an Imitative Exercise 
on each Chapter. 

By Thomas Kerchever Arnold, M.A. 

Fifth Edition. i2mo. ^r. 

A First Verse Book. 

Being an Easy Introduction to the Mechanism of the Latin Hexa- 
meter and Pentameter. 

By Thomas Kerchever Arnold, M.A. 

Eleventh Edition. i2mo. 2j. Tutor's Key, is. 

Progressive Exercises in Latin 

Elegiac Verse. 

By C. G. Gepp, B. A., late Junior Student of Christ Churchy Oxford; 
Head-Master of the College, Stratford-on-Avon, 

Third Edition, Revised. Crown 8vo. 3J. 6d, Tutor's Key, 5j. 
Recommended in the Guide to the Choice of Classical Books by J. B. 
Mayor, M.A., Professor of Classical Literature at King's College, late 
Fellow and Tutor of St. John's College, Cambridge. 

Selections from Livy^ Books Vlll. 
and IX, 

With Notes and Map. 

By E. Calvert, LL.D., St. John's College, Cambridge; and 
R. S AWARD, M.A., Fellow of St, John's College^ Cambridge; Assistant' 
Master in Shrewsbury SehooL 

Small 8vo. 7j. 
LQNDONi OXFORD, AND CAMBRIDGE. 
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New Edition, re-^trranged^ wUkJrak Pkca and rnddkiomaj Rtfaraues, 

Materials afid Models for Latin 

Prose Composition. 

SdecUdamd arroMged fy J. Y. Sailgent, M.A., FeUom and Tutor 
of Magdalen CoU^t, Ojford; and T. F. Dalun, BLA^ TuUnr^ laU 
Fellow^ of Queans Collige, Oxford 

Crown Syo. 6r. 6d, 
{Ste Spmaun Bagt, No. la) 

Latin Version of (60) Selected Pieces 

frofft Materials and Models. 

By J. Y. Sargent, M. A. 

Crown 8vo. $j. 
BCaj be had by Tutors only, on direct application to the PnbUsheis. 

Stories from Ovid in Elegiac Verse. 

With Notes for School Use and Marginal References to the Public 
School Latin Primer. 

By R. W. Taylor, M.A., Auistant-Master at Rugfry School^ iate 
FeOaw of Si. JoAn^s Ci&ge, Cambridgt. 

Crown 8yo. ys. 6d, 

{See Specimen Poffa, Aas. II and 12.) 

T/ie ^neid of Virgil. 

Edited, with NoUs at the end, by Francis Storr, B. A., Chief Mas- 
ter of Modem Subjects in Merchant Taylor^ SchooL 

Books XI and XIL 
Crown 8vo. 2x. 6d, 

{See Specimen Pages^ Nos, 13 and 14.) 

Classical Rxaminatio7i Papers. 

Edited, with Notes and References, by P. J. F. GanthJjON, lf.A., 
Ctassical Master in C h eltenham CoUq^ 

Crown 8vo. 'js. 6d, 
Or interleaved with writing-paper, half-bound, lOr. 6d, 

EclogcB Ovidiance. 

From the Elegiac Poems. With English Notes. 
By Thomas Kercheysr Arnold, M.A. 

Thirteenth Edition. i2mo. 2j. 6d. 
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Terenti Comoediae. 



Edited by T. L. Papillon, M.A., Fellow of New College, and late 
Fellow of MertoH, Oxford, 

ANDRIA ST EUNUCHUS. 4J. 6d, 

Andria. New Edition, with Introduction on Prosody. 3/. 6d, 

Crown 8vo. 
Forming a Part of the " Catena Ckusicorum,^* 

yuvenalis Satirae. 

Edited by Xi, A. SiMCOX, M.A., Fellow of QueenU College, Oxford. 

Thi&tebn Satires. 

Second Edition, enlarged and reused. Crown %wo, 51. 

Forming a Part of the " Cettena ClassUomm^^ 



Per sit Satirae. 



Edited by K, Pretor, lli,K,, of Trinity College, Camhridge, Classical 
Lecturer of Trinity Hall, Composition Lecturer of the Perse Grammar 
School, Cambridge. 

Crown 8vo. 51. 6^. 

Forming a Part of the ^^ Catena ClassicorumJ* 

Horati Opera. 

By J. M. Marshall, M.A., Under-Master in Dulwich College. 
Vol. L — The Odes, Carmen Seculare, and Epodes. 

Crown 8vo. 7^. 6d, 

Forming a Part of the ** Catena Classicomm^\ 

Taciti Historiae. Books I. and II. 

Edited by^. H. SiMCOX, M.A., Fellow ofQueen^s College, Oxford. 

Crown 8vo. 6s, 
Forming a Part of the ^^ Catena ClassicorumP 

" ■ . \ ' • -» . . . ,^-v » 

^Taciii Historiae. Books III. IV. and^ V.' 

Edited by yPf. H. SiMCOX, U,K,, Fellow of Queen' ^ College, Oxford. 

Crown 8vo. df. 
Forming a Part of the ^* Catena Classicorum,** 
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GREEK 

An Elementary Grammar for the 

, Use of Beginners. 

By Evelyn Abbptt, M.A., Lecturer in BaJliol College^ Oxford^ 
and late 'Assistant^ Master in Clifton College. 

Crown 8vo. [In September. 

Elements of Greek Accidence. 

By Evelyn Abbott, M.A., Lecturer in BalHol College, Oxford, 
and late Assistani-Master in CUfton Col^ge, 

Crown 8va 4J. &. 

" This is an excellent book. The com- the late Dr. Donaldson — a most excellent 

pilers of elementary Greek Grammars have volume for the time at which it was pub- 

uot before, so far as we are aware, made lished—will show h6w cdg^derable the 

full use of the results obtained by the advance has bpcm; while a comparison 

labours of philplog^ts durin£[ the last wi^h the works in oi4inary use, whioi have 

twenty-five years. Mr. Abbott^s great never attained anything like me standard 

merit is that he has ; and a compasison reached by Dr. Donaldson, wiH xtsaSiy sur- 

between his book and the Rudimenta of prise the teacher." — Aikenaum. 

An Introduction to Greek Prose 

Composition. 

By Arthur Sidgwick, M.A., AssisJant^JHaster at Rugby Sekoal, 
and formerly Fellow of Trinity College^ Cambridge. 

Crown 8vo. 5j. 

Zeugma I or^ Greek Steps from Primer 

to Author. 

By the Rev. LANCELOT Sanderson', M.A.^ Principal of Elsiree 
Schodly late Scholar of Clare Collegt, Cambridge; and the Rev. F. B. 
Firman, M.A., Assistant-Master at Elstree School, late Scholar of 
Jesus College, Cambridge^ 

(• Small 8vo. ij-. 6d. 

A . Table of Irregular Greek Verbs, 

Classified accdrdlng to the anfangenlent of Curtius*s Greek Grammar. 

By Francis Storr, B.A., Chief-Master of Modern Subjects in 
Merchant Taylors' School, laU Scholar of Trinity College, Cambridge^ 
and Bell Univeriity Scholar. 

On a Card. is. 
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Selections from • Lucian. 

With English Notes. 

By Evelyn Abbott, M.A., Lecturer in BalUol College^ Oxford^ 
and late Atsistant-Master in Clifton College, 

Small Svo. 3^. 6^. 

A lexander the Great in the Punjauh. 

Adapted from Arrian, Book V. 

An easy Greek Reading Book, with Notes at the end and a Map. 

By the Rev. Charles E. Moberly, M.A., Assistant-Master in 
Rugby School^ and formerly Scholar of Balliol College^ Otcford, 

Small 8va 2s, 

Stories from Herodotus. 

The Tales of Rhampsinitus and Polycrates, and the Battle of Mara- 
thon atd the Alcmseonidae. In Attic Greek, 

Adapted for use in Schools, by J. SuRTEES Phillpotts, M.A., Head 
Master of Bedford School; formerly Fellow of New Collie, Oxford, 

Crown 8vo. is, 6d, 

lophon: an Introduction to the Art 

of Writing Greek Iambic Verses, 

By the Writer of " Nuces " and " LucreHUs,'* 

Crown Svo. 2s, 

The First Greek Book. 

On the plan of Henry* s First Latin Book. 
By Thomas Kerchever Arnold, M.A. 

Sixth Edition. i2mo. 5j. Tutor's Key, is, 6d, 

A Practical Introduction to Greek 

Accidence, 

By Thomas Kerchever Arnold, M.A. 
Ninth Edition, Svo. 5^. dd, 

A Practical Introduction to Greek 

Prose Composition. 

By Thomas Kerchever Arnold, M.A. 

Twelfth Edition. Svo. 51. (id. Tutor's Key, is, 6d. 
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SCENES FROM GREEK PLAYS 

RUGBY EDITION 

Ahridged and adapted for the use ofSehook^ hf 

ARTHUR SIDGWICK, M.A., 

▲SSISTAMt-lfASTBX AT RUGBY SCHOOL, AND FOUfKXLY VSLLOW OT 
* TRINITV COIXSGB, CAMBUDGS. 

Small Svo. vs. 6d, eftcli« 

Aristophanes. 

THE CLOUDS. THE FROGS. THE KNIGHTS. PLUTUS. 



es. 



IPHIGENIA IN TAURIS. THE CYCLOPS. ION. 
ELECTRA. ALCESTIS. BACCHiE. HECUBA. 

•Recommended in the Guide to the Choice of Classical Books^ by J, B. 
Mayor, M.A., Professor of Classical Literature at King's College, late 
,rellow and Tutor of St. John's College, Cambridge. 




'"Each play is printed separately, on 
good paper, and in a neat and handy form. 
The difficult passages are explained by the 
notes appended, which are of a particularly 
useful and intelligible kind. In all respects 
this edition presents a very pleasing con* 
trast to the German editions hitherto in 
general use, with their Latin explanatory 
notes— themselves often requiring exfJana- 
tion. A new feature in this edition, which 
deserves mention, is the insertion in English 
of the rtage directions. By means of them 
and the argument prefixed, the study of the 
play b much simpIified."-n5V0/lfma». 

- ''Just the book to be put into the hands of 
boys who are Kadinip Greek piays. They are 
careftiUy and judicionsly edited, aqd form 
the most valuable aid to the study of the ele- 



ments of Greek tiiat we have j^een for many 
a day. The Grammatical InciKces are espe- 
cially to be commended." — Atherumm. 

y Not professmg to ave whole diamas, 
with their customary admixture of iambics, 
trochatcs, and choral odes, as pabulum for 
learners who can barely digest the level 
speeches and dialogue? commonly confiiiii^ 
to the first-named metre, he has arraagod 
extracted scenes with much tact and skill, 
and set them before the pupil with all tieed- 
ful information in the shaBe of m>tes at the 
end of the book; besides which he has added 
a somewhat novel, but higUy commendable 
and valuably featuye — ^namely, appropnate 
headiiigs to the commencemeiK of each 
scene, and appropriate sts»;e directions dur* 
ing its progress." — Satiirday Review, 



Xenophons Memorabilia. 

Book I. With an. Introduction, and Notes at the end of di6- 
volume. 
By the Rev. C. E. Moberly, Assistant-Master in Bugby School. 

Small Svo. zr. 9 
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Homers Iliad, n 

• • 

EdiUd^ with Notes at the end for the Use rf 'junior Students, by 

Arthur Sedgwick, M.A., Assistant- Master ai Ht^ School, and 

formerly Fellow of Trinity College, Cambridge, 

Books I. and II. formiiugr one Volume^ Books III. and IV. forming a 

second yplume< Crown 8vo. \fn preparation. 

Homer for Beginners. 

Iliad, Books L—m. With EagKsh Notes. ^ 
By Thomas Kerchever Arnold, M.A. 

Fourth Edition. i2mo. 3J;. 6^ ... ^ \ 

The Iliad of Homer. 

From the Text of Dindorf. With Preface and Not«{. 

By S. H. Rexnolds,. M.A., Fellow and Tutor of Brasenose College, 
Oxford. 

Books L — XII. Crown 8vo. 6j. 

Forming a Part of the ** Catena Classicorum^ 

The Iliad of Homer. 

With English Notes and Grammatiedl References. 
/i^r Thomas Kercheyer Arnold, M.A. 

Fifth Edition. l2mo. Half-bound, I2x. 

A Complete Greek and English 
Lexifm fof" the Poems of Homer akU^ 
the Homeridce, 

By G. Ch. Grusius. Translated from the German. Editai by 
T. K. Arnold, M.A. 

. - N^w Edition. i2mo. fx. - » 

In the Press, New Edition, re-arranged, with fresh Pieces and odd^iofltal 
( References, 

Materials and Models for . Greek 

Prose Composition: *- 

Selected and arranged by J. Y. SARGENT, M. A., Fellow and Tutor 
of Magdalen College^ Oxford; and T. F. Dallin, M.A., Ttctor, late 
Fellow of QueenU CoU^, Oxford, 

Crown 8vo. 



LONDON^ OXFORD, AND CAMBRIDGE. 



22 MESSRS. RIVINGTON^S [alt&EK. 

Classical Examination Papers. 

Edited, with Notes and Referenca, by P. J. F. Gantillon, ^.A., 
sometifru Scholar of St. Johfifs College, CawMdge; Classical Master 
at Cheltenham College. 

Crown 8vo. *js, 6^. 
Or interleaved with writing-paper, half-bonnd, lOf. 6d, 
Recommended in the Guide to the Choice of Classical Books, by J* B. 
Mayor, M.A., Professor of Classical Literature at King's College, late 
Fellow and Tutor of St JohnV College, Cambridge^ 

Demosthenes. 

Edited, with English Notes and GrammteOicai References f iy ThQMAS 
Kerchever Arnold, M.A.' 

i2nio. 

OLYNTHIAC ORATIONS. Third Edition, p. 
PHILIPPIC ORATIONS. Third Edition. 4f. 
ORATION ON THE CROWN. Second Edition. 4s, 6d. 

Demosthenis Orationes Privatde. 

Edited by Arthur Holmes, M.A., late Senior Fellow and Dean of 
Clare College, Cambridge^ and Preacher at the Chapel Reyalt WhiUhalU 

Crown ^o. 
DE CORONA. 51. 

Forming a Part of the ^* Catena Classicortm!^ 

Demosthenis Orationes Publicae. 

Edited by G. H. Heslop, M. A., late Fellotff and AsSUtant-Jltior of 
Quem^s College^ Ojrford; Head-Master of St* Bees, > 

Crown Syo. 

OLYNTHIACS, 2s.^. \ ^^ . n„*. v«T««^ a. m 
PHILIPPICS, i. r ^^' ^ ^^^ Volume, 4J. 6d. 

DE FALSA LEGATIONE, 6s. 

Forming Parts of the ** Catena ClassicorumP 

Isocratis Orationes. ' ' 

Edited by John. , Edwin Sandys, M.A., Felkno and Tktor of 
St. John^s College, Cambridge. 

* Crown 8vo. 

AD DEMONICUM ET PANEGYRICUS. ^.M. 
Forming a Part of the ^'Cateka Classicorum,** 



LONDON, OXFORD, AND CAMBRIDGEi 



] EDUCATIONAL LIST. 23 

The Greek Testament. 

With a Critically Revised Text ; a Digest of Various. Readings ; 
Marginal References to Verbal and Idiomatic Usage ; Prolegomena ; 
and a Critical and Exeg^cal Commentary. For the use of Theo- 
logical Students and Ministers. 

By Henry Alford, D.D., taUDean of Canterbury. 
' New Edition. 4 vols, ^vo; 102J. 

The Volumes are sold separately, as follows : 

VoL L— The Four Gospels. * a&r.. " 

VoL IL— Acts to 2 CoRiNTHTAKs. 24/. ' 

VoL IIL— Galatians to PhilEiIon. \%s. 

Vol* XV. — Hebrews to Revelation. 32J. 

The Greek Testament 

With Notes, Introductions, and Index. 
^^ Chr. Wordsworth, b.D., -ffw^^/<3/'Zi«r<?/»# . 

New Edition, s vols. ImpL 8vo^ 6or. 

The Parts may be had separately, as follows : — 
The Gospels, i^j** 
The Acts. %s. 
St Paul's Epistles: 23*. 
General Epistles, Revelation, and Index. ^ i6j. 

Notes on the Greek Testament. 

By the Rev. Arthur Carr, M. A., AsHstant-Master at Wellington 
College^ late Fellow of Oriel College, Oxford, 

THE GOSPEL ACCORDING TO S. LUKE. 

CroWnSvo. d^. 

(See Specimen. Page, No. 15.) 

Madvigs Syntax of the Greek Lan- 
guage ^ especially of the Attic Dialect. 

For the use of Schools. , 

Edited by Thomas Kercheyer Arnold, M.A. 

Second. Edition. Xmp^al i6mo. &*. 6^. 

Recommended by the Cambridge Board of Classical Studies for the 

Classical Tripos. ' 
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Sophocles. • '\ 

With English Notes from Schnsidkwi^. 

SdUedby T. K. A&MQLD, M.A.» Ajlchdbacon Paul» ^in/ Henry 
Browns, M.A. 

<2iaoi. 

AjAX. y, Philoctstes. j#. CEdipus Tyr/lnnxjs. 4j. CEdipus 

COLONEUS. 4J. 

Sophoclis Tragoediae. 

Edited ^ R- C. Jebb, M.A», Pnfetsor of Greek in the University of 
Glasgow f late EeUow amd AssistmiU* Thtat of Ti^mty Collq^ Cambridge^ 
and Public Orator of the University, , . . 

• Crown 8vo. 

Electra. Second Edition, revised, y, 6d. 
AjAX. 3/, 6</. 

Forming l\irti of the ^^Caiena Clasnc&rum^ 

Aristophanis Comoediae. 

Edited by W. C. Green, M.A., lat^ Fellmfi of Kin^s College^ 
Cambridge i Assistant-Master at Eugby School* 

Crown 8va 



\ 



, The AcHAiufiAKS and Tilic KHt^il^ 4/. 
The Clouds. 3/. 6flf. , , . ^ 

The Wasps, 3^.6^. 

An Edition of ''THE Acharnians and The KnightSi" revised 
and especially prepared for Schools. 4f. 

Forming Farts tfthe ^* Catena Claisieorum.^ 



f » 



'Herodoti Historia. . ' 

• EtUted by H. G. Woods, M.A,, Fellmi) and Tutor of Trinity College^ 

Oxford* 

Crown Sva 

Book I. 6j. Book II. 5/. 
Forming Parts of the *^ Catena ClassicorumP 
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A Cvfnous Phraseological Hnglish^ 

Greek Lexicon. 

Founded on a woork prepared iy J. W. FAadx&SDOKFF/ VhJ>,f iat^ 
Professor of Modem Languages t Queens's College, Beffast. 

Revised, Enlarged, and Improved by the late T^OMiis Kbrchev£^ 
Arnold, M.A., and Hxnry B&ownx, M.A. 

Fiftl\ Edition* 8va su; 

Thucyclidis Hi^tqria. Book^ J. and IL 

Edited by Charles Bigg, M.A., laU. Senior Siudeui ami Tutor of 
. Christ CJtur^, Oxford; Principal pf JSrighton< College. 

Croifn 8vQ. dr. 
* • = Forming a Part o/ the ** Catena Claseicorunh 

Thucydidis Historia. Books III. and IV. 

Edited by G. A. SiMCOX, 'b/L.Pi,^ Fkllow ^/ Queer^s CoU^, Oxford. 

Crown 8vo. dr. • 

Forming^aPatt of the ^'CaUns CbuHcifnmJ' y 

An Introduction to Aristotle s Ethics. 

Books I. — IV. (Book X., c vi. — ^ix. in an Appendix). With a Con- 
tinuous Analysis and Notes. Intended fortlie 'us^ iii B^gmoors aiid 
Junior Students. 

By the Rey. Edward Moore, RD., Principal of S. Edmund Hall, 
and late Fellow atld Tutor of, Queen's CoUegCt Oxford, 

Crown 3va lor. ddT. 






Aristotelis JEthica Nicomachea.- 

• » ... • 

Edidit, emendavit, crebrisque locis paralleHs e libro ipfio^ aliisque 
. (ji^sden^Auctorisscriptis, illustravit Jacobus £. T« Roger$» A.M. 
Small Svo. 4/. ^, Interleaved with writing-paper. half*bound. dr. - 

• . * • * 

Selections' from Aristotle s Qrgfmoiu 

. Edited by JOKS R. Magrath, M.A., Fetlpw and^ Ti^titer 4>f Qtuen's 
Collie, Oxford. 

' Second Edition. Crown Svo. 
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CATENA CLAB8IC0RUM 

Crown 8vo. ■ 

Sopkoclis Tragoediae. By R. c. Jebb, mjl 

THE ELECTRA. Jj. 6^. THE AJAX. jj. 6^. 

yuvenalis Satirae. By g. a. Simcok, m.a. ^, 
Thucydidis HistaHa. — Books /. & II. 

By Charles Bigg, M.A. 6s. 

Thucydidis Historia.— Books III. & IV. 

ByG. A. Siiicox^ M.A. 6s: 

Demosthenis Orationes Publicae. ByO. H. Hitstop, ki.A, 

THE OLYNTHIACS. 2j. 6*/. I • ^v ,r , <^ 

THE PHILIPPICS. 3.. [or,mPneVolumc,4/.6^. 

DE FALSA LEGATIONE. ,6s. 

Demosthenis Orationes Privatae. ^ 

jffy Arthur UoLM£8» M;A«. 
DE CORONA. 5j. 

AHstophanis Cotnoediae. By w. c. grbenj m.a. 

.THE ACHARNIANS AND THE KNIGHTS. 4r. 
TITE WASPa y, 6d. THE CL01/D&, y, 64. 

An Edition of Thb Acharnians ani> thbICnights, revis^ and espedahy Adapted 
for use ia Schook, 41. 

Isocratis Orationes. Byjon^^ E^wtn Sandys, m.a. 
AD DEMONICUM ET PANEGYRICUS. 4s. 6d. 

Persii Satirae. ByK. prktor, m,a. y* w. 
Homeri Ilias. By s. h. R*tKOLi>s, m.a. 

BOOKS L TO XIL ^ . . . 

Terenti Comoediae. By t. l. Paphlon, m.a. 

ANDRIA AND EUNUCHUS. 4s.6d. 

ANDRIAi New Edition, with Introduction on Prosddy* Jx. te. 

Herodoti Historia. By h. g. Woods, m!a. 

BOOK L, dr. BOOK II., 51. 

Horati Opera. By J. M. Marshall, M.A. 

Vol. L— the ODES, CARMEN SECULARE, and EPODES. tj. 6d. 

Taciti Historiae. By w. h. simcox, m.a^ 

BOOKS L AND n. 6s. BOOKS HI., IV., and V. 6j. 
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DIVINITY 

MANUALS OF RELIGIOUS 
INSTRUCTION 

Editedhy 
JOHN PILKINGTON NORRIS, RD., 

CANON OP BRISTOL, AND EXAMINING CHAPLAIN TO THB BISHOP OP MANCRXSTBll* ' 

Three Volumes, SmaU 8yo. ^. td, each. 

Or each Book in Five Parts, u. each Part 

"Contain the maximum of re<iuisite ia* "Oardhlly prepared, and adaiSrltbly 

fiormation within a surprising minimum of suited for their purpos^ they supply an 

s|)ace. They are the best and fullest and acknowledged Want in Primary Schools, 

suiplest compilation we have hitherto ex- and will doubtless be in great demand by 

amined on the subject treated." the teadieri for whom they are intended." 

Stakdatd, . Educational Times , 

The Old Testament. 

By the Rev. E. I. Gregory, M. A., Vicar of HaBerton, 

Part I. The Creation to the Exodus. Part II. Joshaa to the Death 
of Solomon. Part III. The Kingdoms of Tudah and IsraeL Part IV. 
Hebrew Poetry — ^The Psahns. Part V. The Prophets of the Captivity 
and of the Return — The Maccabees — Messianic Teaching of the Old Testa- 
ment 

The New Testament* 

iBfy C. T. Winter. , • . ► 

Part I. St. Matthew's Gospel Part II. St. Mark's Gospel 
Part III. St Luke's Gospel Part IV. St John's Gospel. Part V. 
The Acts of the Apostles. ' 

The Prayer Book. 

JSy John Pilkington Norris, B.D., Canon of Bristol^ &*£. 

Part I. The Catechism to the end of the Lord's Prayer— The Order 
for Morning and Evening Prayer. Part II. The Catechism, concluding 
portion— The Office of Holy Baptism — The Order of Confirmation. 
Part III. The Theology of the Catechism— The Litany— The Office of 
Holyi GomminmoiL Part IV. The Collects, Episdes, apd Gospels, to be 
used throughout the year. Part V. The Thirty-Nine Articles, 
— — — — , — — ' ' - ■ ■ — ■ — ■ — — ' ' 
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Rudiments of Theology. 

A First Book for Student* : .... 

By John Pilkington Norris, B.D., Canon of Bristol^ and 
Exqmunmg Chaf^ain U tht Bishop if Manche^er. 

Crown 8vo. *J5, 6d, 

''We can recommend thi« book to dteo- abijr used hf thtt$e for whom it is chiefly 

logical students as a useful and com- intended — ^that is, candidates for ordina- 

pendious manual. It is clear and well tion." — S^ctator. 

arranged. . . . We venture to believe "This is a work of real help to candidates 

that, on the whole, he U a very fair ex- for ordination, and to the general student 

ponent of the teaohing of the English df lfheology."<*-5AMMi«n/. 
Churdi, and tha( bib book may be profit- 

A Manual of Devotiofiy chiefly for 

theuse of School-boys. 

By the flev. WllXiAM BAKER, D.D., Head Master of Merchant 
T^iori SchaoL 

With Preface by J. R. Woodford, D.D^ l^d Bishop of Ely, 

Crown i6mo. 2s, 6d, 

j4 Companion to the' Old Testament. ' 

Being a plain Commentary on Scripture Histoiy down to the Birth 
of oiir Lord. 

Small 8vo. y.^d. 

AlsoinTwo ParU: ; 

Part I.— The Creation of the World to the Reign of SauL 
Part IL— The Reign of Saul to the Birth of Our Ix)rd. 

Small Svo. or. each« 

A Companion to the I^ew Testament. 

Small 8to. [IntAt f^at. 

• • • ■ ^ . . . . ^ • 

The Young Churchman s Companion^ 

to the Prayer Book. 

By the Rev. J. W. Gedgb,. M.A., Diocesan Inspector of Seiools for 
the Archdeaconry of Surrey. 

Part I. — Morning and Evening Prayer and Litany. 
Part II.— ^Baptisoml and Confirmation Services. 

iSmo. II. each, or in Paper Cover, ^d* 

Recommended by the late and present Lord Bishops or WiircKKSnuu 
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A Manual of Confirmation. 

With a Pastoral Letter instructing Catechumens how to prepare them- 
selves for their First Communion. 

By Edward Mxtrick Gouleu&n, DJ>^ Dean, of Norwich. 
Ninth Edition. Small Svo. \s, td. 

The Way of Life, 

A Book of Prayers and Instruction for the Young at School. . With 
a Preparation for Holy Communion. 

Compiled by a Priest, Edited by the Rev. T. T. CARTER, M.A., 
Rector of Clover^ Berks. 

Imperial 32mo, is, 6d, 

Household Theology. 

A Handbook of Religious Information respecting the Holy Bible, the 
Prayer Book, the Church, the Ministry, Divine Worship, the Creeds^ 
&c., &c. 

By the Rev. John Henry Blunt, M.A. 

New Edition. Small 8vo. y» 6d, 

Keys to Christian Knowledge. 

Small 8vo. 2s. 6</. each. 

*' Of cheap and reliable text-books of this '* Will be.veiy useful forthe higher classes 

nature there has hitherto been a great want. in Sunday schools, or rathor Ux the fuller 

We are often asked to recommend books instruction of the Sunday-school teachers 

for use hi Church Sunday schools, and we themselves, where the parish P r i e s t is wise 

therefore take this opportunity of saying enough to devote a certain time regularly 

that we know of none more likely to be of to their preparation fdr their voluntary 

service both to teaqhers and scholars than task."— £a««mi Review, 
these Keys.** — Churchman*s Shilling 
Magazine. 

By J. H. Blunt, M. A., Editor of Ae Annotated' Book of Common Proytn 

The 'Holy Bible. 

The Booi^ of Common Prayer. 

The Church Catechism. 

Church History, Ancient. ^ . 

Church History, Modern. 

By John Pilkinqton Norris, B.D., Canon of BrisioL 

The Four Gospels. 

The Acts of the Apostles. 

LONBON, OXFORD, AND CAMBI^IDGR^ 



30 AfESSJ^S. RIVINGTON'S [mSCBt-LAinfflOXTS.^ 



MISCELLANEOUS 

A German Accidence for the Use of 

Schools. 

By J. W, J. Vecqueray, Assistant-Master a/ Ru^ SchooU 

New Edition, revised. 4to. 

Selections from La Fontaines Fables, 

Edited^ with English Notes at the end^ for use in Schools^ by 
P. Bowden-Smith, M. a.. Assistant' Master at Rugby School. 

[In preparation, 

Le Marechal de Villars, from Ste. 

Beuve's '' Causer ies du Lundiy 

Edited^ with English Notes at the end, for use in Schools, by H« W. 
Eve, M.A., Head-Master of University College School, London, 

{In preparaiioH^ 

The Campaigns of Napoleon. 

The Text (in French) from M. Thiers' ^^ Hktoire de la Rhobition 
Frangaise," and **IIistoire du Consulat et de VEmpirey Editid, with 
English Notes, for the use of Schools, by Edward E. Bowen, M. A., 
Master of the Modem: Side, Harrow SehooU 

With Maps. Crown 8to. 

ARCOLA. 4J.6</. MARENGO. 4r. 6dr. 

JENA. IS. (id. WATERLOO. 6j. 
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Selections from Modern French 
Authors. 

EdUed, with EngUsh Notes and Introductory NotUe^ by HENRI Van 
Iavn, Translator of Ttdn^s History of English Literature. 

Crown Svo. 31. 6</. each. 
HONOR£ D£ BALZAC. H. A. TAINE. 

The First French Book. 

By T. K. Arnold, M.A. 

Sixth Edition. i2mo. ^s. 6d. Key, 2s, 6d. 

The First German Book. 

By T. K. Arnold, M.A.* and\. W. Fradersdorff, Ph.D. 
Seventh Edition. i2mo. 5je. dd. Y^a'^^ %s. 6d. 

« 

The First Hebrew Book. 

Byl.Yi. Arnold, M.A« 

Fifth Edition. i2mo. 71. hd. Key, 3/. M 

The Choristers Guide. 

By W. A. Barrett, Mus. Bac, Oxon., of St. PauVs Cathedral^ 
Author of ** Flowers and Festivals,*^ &*c. 

Second Edition. Crown Svo. 2x. 6d. 

Form and Instrumentation. 

By W. A. Barrett, Mus. Bac., Oxon., Author of " The Chorister's 
Guide,'' 6r^. 

[In preparation. 
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508 . HENRY VI. [1429 

these too far apart, and the intercourse of the defenders with an army 
of relief under the Count of Clermont at Blois was not>l)roken off. 
Early in th& following year, this army ht^ed to raise the siege by 
fedling on a large body of provisions coming to the besiegers from 
Battle of ih« Paris under Sir John FastoHl The attack was made at 
^•**»»^ Rouvray, but Fastolf had made careful preparations. 

The waggons were arranged in a square, and, with the stakes of the 
archers, formed a fortification on Which the disorderly attack of the 
French made but little impression. Broken in the assault^ they fell 
an easy prey to the English, as they advanced beyond their lines. 
The skirmish is known by the name of tlve Battle o£ the Herrings. 
This victory, which deprived the besieged of hope of external saecouir, 
seemed to render the capture of the city certain. 

Already at the French King's court at Ckinon there was talk o^ a 
Sugar of hasty withdrawal to Dauphin^, Spain, or even Scotland ; 

**'***^ when suddenly there arose one of those strange effects 

of enthusiasm which sometimes set all calculatioli at defiance* 

In Domr^mi, a village belonging to the duchy of Bar, the inhabi- 
tants of which, though in the midst of Lorraine, a province under 
Burgundian influence, were of. patriotic views, lived a village maiden 
called Joan of Arc. The period was one of great mental excitement ; 
as in other times of wide prevailing miseiy, prophecies and myvtiQal 
preachings were current. Joan of Arc's mind was partieolaily 
susceptible to such influences, and from the time she 

Joaa of Axt, 

was thirteen years old, she had fsoicied that she heard 
voices, and had even seen forms, sometimes of the Archangel Mi<»hftel, 
sometimes of St Catherine and St. Margaret,, who called her tp 
the assistance of the Dauphin. She persuaded herself that ske Iras d^ 
tined to fulfil an old prophecy which said that the kingdom^, destroyed 
by a woman — meaning, as she thought, Queen Isabella^— -shoold be 
saved by a maiden of Lorraine. The burning of Domrdmi in the 
summer of 1428 by a troop of Burgundians at length glive a practie&l 
form to her imaginations, and early in the following year she suc- 
ceeded in persuading Robert of Baudricourt to send her, aniied a^ 
accompanied by a herald, to Chinon. She there, as it is said by the 
wonderful knowledge she displayed, convinced the court of the jtnith 
of her mission. At all events, it was thought wise to take advantage 
of the infectious enthusiasm she displayed, and in April ahe was 
intrusted with an army of 6000 or 7000 men, which was to march up 
the river from Blois to the relief of Orleans. When she appeared 
upon the scene of war^ she supplied exactly that eUnk^tM)f BuccesB 

[Bhight's English History— i5'« Page 1.] 
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16 A TEAR'S BOTANY. 

<of all of them open by two tfits tamed towards the centre of the 
flower. Their stalks have expanded and joined together, so as 
to form a thin sheath round the central column (fig. 1 2). The dust- 
spikes are so variable in length 
in this flower, that it may not be 
possible to see that one short one 
pi^ 12. comes between two long ones, 

Dnrt^ikes of gone (MOaf^wi). though this ought to be the case. 
The $eed^argan is in the form of a longish rounded pod^ with 
a curved neck, stretching out beyond the dust-spikes. The top 
of it is sticky, and if yon look at a bush of gorse,^ yea wiU see 
it projecting beyond the keel in most of the fully-blown flgwers, 
because the neck has become more eurved than in flg. 12. Gut 
open the pod ; it contains only one cavity (not, as that of the 
wall-flower, two separated by a thin partition)^ and the grains 
are suspended by short cords from the top 
(fig. 13). These grains may be plainly seen in 
the seed-organ of even a joxmg flower. Tt is 
evident that they ase the most important part ng. is. 

SpUl Med-pod of goiM. 

of the plant, as upon them depends its diflu- 
sion and multiplication^ We have already seen how carefally 
their well-being ia considered in the matter of their perfection, 
how even insects are pressed into their service for this purpose ! 
Now let us glance again at our flower, and see how wonderfully 
contrivance is heaped upon oontrivanee for their protection ! 

First (see fig. 10", pi 14)^ we have the outer coverings so covered 
with hairs, that it is as good for keeping out rain as a waterproof 
cloak ; in the buttercup, when you pressed the bud, it separated 
into five leaves ; here there aro five leaves, jpst the same, but 
they are so tightly joined that you may press till the whole bud 
is bent without making them separate at aU, and when the bud 
is older, they only separate into two> and continue to enfold the 
.flower to a certain extent till it &des. When the flower pushes 
back its waterproof cloak, it has the addit/^nal shelter of the big 

[A Year's Botany— A^/^^ 13.] d 
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The Writings of Bentham 149 

struction, and at last, after nearly twenty years of alternate 
hopes and fears, of tedious negotiations, official evasions, 
and sterile Parliamentary debates, it was effectually extin- 
guished by tbe adverse report of a Parliamentary Com- 
zsittee, followed by the erection of the present Sdlllbank 
Penitentiary at a vastly greater expense and on a totally 
different system. 

Transportation.^^In the meantime the common gaols 
were relieved in a makeshift fashion by working gangs of 
prisoners in hulks at the seaports; but the resource mainly 
reli^ on for getting rid of more dangerous criminak was 
the old one of transportation, Botany Bay having suc- 
ceeded to America. As at first employed, there was no 
mistake as to the reality of the punishment; the mis- 
fortune was that the worst elements in the real were not 
60 made known as to form any part of the apparent 
punishment. If the .judge, in sentencing the convict, 
had thought fit to explain, for the warning of would-be 
offenders, exactly what was going to be done with their 
associate, the sentence would have been something of 
this sort : " You shall first be kept, for days or months 
as it may happen, in a common gaol, or in the hulks, in 
company with other criminals better or worse than yoniy 
self, with nothing to do, and every facility for mutual 
instruction in wickedness. You shall then be taken on 
board ship with similar associates of both sexes, crammed 
down between decks, under such circumstances that 
about one in ten of you will probably die in the course 
of the six months' voyage. If you survive the voyage 
you will either be employed as a slave in some public 
works, or let out as a slave to some of the few free 
settlers whom we have induced to go out there. In 
cither case you will be under very little regular inspection, 
and will have eVery opportunity of indulging those natural 

[Wilson's English Law— 5<?(f Page 3.] 
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Relation to tlte Barbarians of the East 203 

wealili into the treasury. Cliurclies remained open day 
and night, and frequent addresses kept up the enthusiasm 
to a high pitch. It was (for the moment) a genuine 
*' revival'' or reawakening of the whole Boman world. 
The occasion, too, appeared favourable. Italy was quiet^ 
and the Exarchate at peace with its neighbours. Clotaire 
the Frank was no enemy to Heraclius, and in common 
with his clergy (bemg orthodox and not Arian) might be 
expected to sympathise in so holy a cause. 

Treachery of the Avars — ^a.d. 616. — ^In oi^e quarter 
only was there room for fear. The Avars were on the 
Danube, and the turbulence of the Avars was only equalled 
by their perfidy. Already, in a.d. 610, they had fallen 
suddenly on North Italy, and pillaged and harassed those 
same Lombards whom they had before helped to destroy 
the Gepidae. Previous to an absence, therefore, of yean 
from his capital, it was essential for the Emperor to sound 
their intentions, and, if possible, to secure their neutrality. 
His ambassadors were welcomed with apparent cordiality, 
and an interview was arranged between the Chagan and 
Heraclius. The place was to be Heraclea. At the appointed 
time the Emperor set out from Selymbria to meet the 
Khan, decked with Imperial crown and mantle to honour 
the occasion. The escort was a handful of soldiers; but 
there was an immense cort^e of high officials and of the 
fashionable world of Constantinople, and the whale 
country side was there to see. Presently some terrified 
peasants were seen making their way hurriedly towards 
Heraclius. Tliey urged him to flee for his life; for armed 
Avars had been seen in small bodies, and might even now 
be between him and the capital Heraclius knew too 
much to hesitate. He threw ofi* his robes and "fled, and 
but just in time. The Chagan had laid a deep plot A 
large mass of men had been told off in small detachmentB 

[CuRTEis* Roman Empire— i".?^ Page 3.] d 2 
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44 COWPER'S TASK. 

I say the {nilpit Qn the sob^ use 

Of its legitimate peculiar powers) 

Must stand acknowledg'd, while the world shall stand. 

The most important and effectual guard, 

Support and ornament of virtue^s cause. 

There stands the messenger of truth : there stands 

The l^ate of the skies ; his theme divine, 

His omce sacred, his credentials clear. 

By him, the violated law speaks out 340 

Its thunders, and by him, in strains as sweet 

As angels use, the Gospel whispers peace. 

He stablishtfs the strong, restores the weak. 

Reclaims the wand'rer, binds the broken heart, 

And, arm'd himself in panoply complete 

Of heav'nly jtemper, furnishes with arms 

Bright as his own, and trains, by ev'ry rule 

Of holy discipline, to glorious war, 

The sacramental host of God's elect 

Are all such teachers? would to heav'n all were ! 350 

But hark — ^the D^tor^s voice — ^fest wedged between 

Two empirics he stands, and with swoln cheeks 

Inspires the news, his trumpet Keener far 

Than aH mvective is his bold harangue, 

While through that public orgam of report 

He hails the clergy; and, defying shame, 

Announces to the wcHrld his own and theirs. 

He teaches those to read, whom schools dismissed, 

Aad colleges^ untaught; sells accent, tone. 

And emphasis in score, and gives to pra/r 360 

Th' adagio and andante it demands. 

He grinds divinity of other days 

Down into modem use ; transforms old print 

To zigzag^ manuscript, and cheats the eyes 

Oif gaU'ry critics by a thousand arts. — 

Are there who purchase qf the Doctor's ware? 

Oh n^ne it not in Gath . — it cannot be, 

That grave and learned Clerks should need such aid 

He doubtless is in sport, and does but droll, 

Assuming thus a rank unknown before, 370 

Grand caterer and dry-nurse of the church.^ 

I venerate the -man whose heart is warm, 
MHiose hands are pure, whose doctrine and whose life. 

' ' •.'■.. 
fCowPER's Task— 5J»r Pp^ge 6.] 
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NOTES TO THE TIMEPIECE. 87 

gether as with a close seal The flakes of his .flesh are 

joined together : they are firm in themselves ; they camiot be 
moved." 

Hobbes, in his famous book to whioh he gave the title Leuia- 
than, sym^lised thereby the force of civu society, wluch he 
made tiie fomidatidn of all right ' 

315-325 Cowper's limitation of the province of satire — that it 
is fitted to laugh at foibles, not to subdue vices — is on the whole 
well-founded. But -we cannot forget Juvenal's famous **facit 
indignatio versum," or Pope's no less famous — 

** Yes, I am proud : I must be proud to see 
Men not afraid of God, afraid of me : 
Safe from the bar, the pulpit, and the throne. 
Yet touched and sham^ by ridicule alone." 

326-372 TTu pulpit, not satire, is the proper cof rector of sin, 
A "description of the true preacher and his office, folUrwtd by one of 
the false preacher, " the reverend advertiser of engraved sermons, " 

330 Strutting and vapouring, Cf. Macbeth, v. 5. 

*' Life 's but a walking shadow, a poor pla3rery 
That struts and frets his hour upon the stage. 
And then is heard no nlore ; it is a tale 
Told by an idiot, fiill of sound and fiuy. 
Signifying nothing." 

•• And what in real value *s wanting, 
Supply with vapouring and ranting." — Hudibras, 

331 Proselyte, ^(»rnXvr»s, a new comer, a convert to Judaism; 
338 His theme divine. Nominative absolute. 

343 Stablishes, Notice the complete revolution the "Vford has 
msule — stabilire, ^tablir, establish, stablish ; cf. state, &c 

346 Of heavenly temper, Cf. Par, Lost, i. 284, "his ponder- 
ous shield etherial temper. " See note on Winter Morfting Walk, 
L 664. 

349 Sacramental, Used in the Latin sense. Sacramentum was 
the oath of allegiance of a Roman soldier. The word in its 
Christian sense was first applied to baptism — the vow to serve 
faithfudly under the banner of the cross. See Browne on the Thirty' 
nine Articles, p. 576. 

350 Would to heaven, A confusion between " would God " and 
** I pray to heaven. " 

351 A picture from the life of a certain Dr Trusler, who seems 
to have combined the trades of preacher, teacher of elocution, 
writer of sermons, and literary hade. 

352 Empirics, \^9u^i%Ui one who trusts solely to experience or 
practice instead of rule, hence a quack. The accent is the same 
as in Milton (an exception to the rule. See note on Sofa, L 52)^ 

ICowPER's Task— 5ir Page 6.] 
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thus : if the articles had cost jQi each, the total cost 
would have been ;^2478 ; 

/. as they cost i of ;^i each, the cost will be ;^^V^> or ;f 413. 

The process may be'written thus : 
Sx. 4^ is 7 of ;^i I ;^2478 = cost of the articles at £1 each. 

;^4i3 = cost 2Xys,4d, ,., 

Ex. (2). Find the cost of 2897 articles at £2, 12s, p^/. 
each. 



;^2 is 2 X £1 

10s, is-|-of;^i 
2s, is J of I Of. 
%d, is J of 2^". 
* i^/. is i of ^d. 



2897 . 0.0 = cost at ;^i each. 



5794 . 0.0= £2 .,,, 

1448 • 10 • O = lOS, 

289 * 14*0= ^ 2S, .... 

96 • II .4^^ 8m* • • • • 

12 • I • ^ — - ...... 1m. • • % • 



;^764o . 16 . 9 = £2, I2j.9^/.each. 

Note. — ^A shorter method would be to take the parts 
thus : 

los, = I of ;^i ; 2J. 6^, = i of los. ; 3d, = -^ of 2s, 6d. 



Ex. (8). Find the cost of 425 articles at ^£2. iSs, 4^. 
each. 

Since £2, iSs, 4^. is the difference between £$ and 
IX. Sd, (which is -^ of j£i), the shortest course is to find 
the cost at j£$ each, and to subtrcutfrom it the cost at 
\s, Sd. each, thus : 

£ s. d. 

£3 is 3 X;^i 425 . 0.0 = cost at ;^i each. 



IS. Sd, is ^ of ;^i 



1275 • 0.0= £3 

35 . 8.4= ij. 8^. each. 



;^i239 • II • 8= £2, iSs. 4d, each. 

Q. Hamblin Smith's Arithmetic—^ Page la] 
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Proposition XLI. Theorem. 

If a pa/raMelogram and a triangle be upon the sa/me case, and 
between the same pa/raUeU^ the parallelogram ie dovhle of the 
triangle. 




Let the O ABCD amd the A EBC be on the same base BG 
and between the same ||s AE, BC. 

Then must O ABCD be double of A EBC. 

Join A C. 

Then aABC= t,EBC, v they are on the same base and 
between the same Us ; I. 37. 

and O ABCD is double of A ABC, v ^0 is a diagonal of 
ABCD; L34; 

.-. O ABCD is double of A EBC. 

Q. E. D. 

Ex. 1. If from a point, without a parallelogram, there be 
drawn two straight lines t*the extremities of the two opposite 
Aides, between which, when produced, the point does not lie, 
the difference of the triangles thus formed is equal to half the 
parallelogram. 

Ex. '2. The two triangles, lonned by drawing straight lines 
from any point within a parallelogram to the extremities of 
its opposite sides, are together half of the parallelogram. 

Q. Hamblin Smith's Geometry— ^/^ Page 11.] 
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bometiines carbonic anhydride is produced in wella, and, being 
60 mucli heavier than air, it remains at the bottom. If a man 
goes down into such a well, he will have no difficulty at first, 
because the air is good; but when he is near the bottom, where 
the gas has accumulated, he will gasp for breath and fall ; and if 
anyone, not understanding the cause of his trouble, goee dx)wn to 
assist him, he too will Ml senseless, and both will quickly die. 
The way to ascertain whether carbonic anhydride has accumu- 
lated at the bottom of a well is to let a light down into it. If it 
goes out, or even bums very dinily, there is enough of the gas 
to make the descent perilous. A man going down a well should 
always take a candle with him, which he should hold a consider- 
able distance below his mouth. If the light burns dimly, he 
should at once stop, before his mouth gets any lower and he 
takes some of the gas into his lungs. • 

When this gas is in a well or pit, of course it must be ex- 
pelled before a man can descend. There are several expedients 
for ^oing this. One is to let a bucket down frequently, turning 
it upside down, away from the 
mouth of the well, every time it 
is brought up, a plan which will 
remind you of the experiment 
represented in Fig. 24. 

But a better way is to let down 
a bundle of burning straw or shav- 
ings, so as to heat the gas. Now 
heated bodies expand, gases very^ 
much more than solids or liquids, 
and, in expanding, the weight of a 
certain volume, say of a gallon, 
becomes lessened. So that if we can 
.heat the carbonic anhydride enough 
to make a gallon of it weigh less than a gallon of air, It will 
rise out of the well just as hydrogen gas would do. Fig. 25 
shows how you may perform this experiment upon a small scale. 



Fig. 25. 




[Easy Introduction to Chemistry— ^^/>a^ 13.] 
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DISASTROUS RETREA T OF THE ENGLISH FROM CABUL. 

IT took two days of disorder, soffering, and death to carry the 
army, now an army no more, to the jaws of the fatal pass. 
Akbar Khan, who appeared like the Greeks' dread marshal from 
the spirit-land at intexrals upon the route, here demanded four 
firesh hostages. The demand was acquiesced in« Madly along the 
narrow defile crowded the undistinguishable host, whose diminished 
numbers were still too numerous for speed : on every side rang the 
war-cry of the barbarians : on every side plundered and butchered 
the mountaineers : on every side, palsied with fatigue, terror, and 
cold, the soldiers dropped down to rise no more. The next day, 
in spite of all remonstrance, the general h^ted his army, expecting 
in vain provisions from Akbar Khan. That day the ladies, the 
children, and the^married ofl&cers were given up. The march was 
resumed. By the following night not m^e than one-fourth of the 
original number survived. Even the haste which migjit once have 
saved now added nothing to the chances of life. In the middle of 
the pass a banier was prepared. There twelve officers died sword 
in hand. A handful of i^e bravest or the strongefit only reached 
the further side alive : as men hurry for life, they hurried on 
their way, but were surrounded and cut to pieces, all save a few 
that had yet escaped. Six officer bett^ mounted or more fortu- 
nate than the rest, reached a spot within sixteen miles of the goal ; 
but into l^e town itself rode painfully on a jaded steed, with the 
stump of a broken sword in his hand, but one. 

LiTY, xzi. c. 25, § 7-10. zxxy. c. 30. xxiii. c. 24. 
C^SAB, BdL. OaU. y. c. 35-37. 



DEFEAT OF CHARLES THE BOLD AND MASSACRE OF HIS 

TROOPS AT MORAT. 

IN such a predicament braver soldiers might well have ceased 
to struggle. The poor wretches, Italians and Savoyards, six 
thousand or more in number, threw away liieir arms and made 
[Sargent and Dallin's Materials and Models — See Page i6.] 
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n. 
ARIADNE'S LAMENT. 

Hadam, 'twas Ariadne pasrioning 

For Theseus' perjury and unjust flight. 

Two Gbmtlsmsn or Vbxowa, IV. 4, 273. 

ARGUMENT. 

Ariadne tdls the story of her first vxiking, to find herself abandoned by 
Theseus and left on an unknown island^ exposed to a host of 
dangers, — (Heroid£S, x.) ^ 

TTie story is beautifully told by Catullus^ in the " Epithalamium Pdei 
et Thetidos^^ it also forms one of the episodes in Chaucer^s ^^ L^ende of 
Goode Women:' 



I woke before it was day to find myself alone, no trace of my companions 
to be seen. In vain I felt and called for Theseus ; the echoes alone gave 
me answer. 

Quae legis, ex illo, Theseu, tibi litore mitto, 

Unde tuam sine me vela tulere ratem : 
In quo me somnusque mens male prodidit et tu, 

Per facinus somnis insidiate meis. 107 

Tempus erat, vitrea quo primum terra pruina 112 

Spargitur et tectae fronde queruntur aves : 
Incertum vigilans, a somno lajiguida, movi 97 

Thesea prensuras semisupina manus : 
■Nullus erat, referoque manus, iterumque retempto, 
zo Perque torum moveo brachia : nullus erat 
Excussere metus somnum : conterrita surge, 

Membraque sunt viduo praecipitata toro. 123 

Protinus adductis sonuerunt pectora palmis, ill 

Utque erat e somno turbida, rapta coma est 
Luna fuit : specto, siquid nisi litora cemam ; 

Quod videant, oculi nil nisi litus habent 160 

Nunc hue, nunc illuc,et utroque sine ordine curro; 

Alta puellares tardat ^rena pedes. 
Interea toto clamanti litore ** Theseu ! " 121 

20 Reddebant nomen concava saxa tuum, 
Et quoties ego f e, toties locus ipse vocabat : 

Ipse locus miserae ferrc volebat opem. 106 3 

[Taylor's Ovid— 5>^ Page 16.] 



[Specimen Page, No, 12.] 
STORIES FROM OVID. 

174. Pnnioa poma, pomegranates. 

178. Taenamm, at the soutliem extremity of Pelc^miesus, was one 

of the numerous descents to Tartarus. QL Virgil, Georg. 

IV. 467: 

Taenarias etiam fkuces, alta ostia Ditis. 

179. Faotura fait. This periphrasis for ficisset is to be noted ; it is 

the one from which the oblique forms are all constructed, 
e.g*t facturam fuisse, ox factura Juisset. 
183. Oessatis, one of a goodly number of intransitive verbs of the 
first conjugation which have a passive participle. Cf. erratas, 
above, 139, olamata, 35. So Horace, regnata Phalanto rura 
(Odes, II. 6, 12) ; triumphatae gentes (Virgil). 

Jl.— IV. 
ARIADNE. 

This and the two following extracts, though taken from different 
works, form a definite sequence. Ariadne, daughter of Minos, king of 
Crete, has helped Theseus to conquer the Minotaur, by giving him a 
clew to the maze in which the monster was hid, and, being in love with 
him, has fled in his company. They put in for the night to the island of 
Dia, and Theseus on the next morning treacherously sails away, leaving 
the poor girl alone. The first extract is part of an epistle which she is 
supposed to write on the day when she discovers his perfidy. 

The name Dia, which belonged properly to a small island off the 
north coast of Crete, was also a poetical name for Naxos, one of the 
largest of the Cyclades. It may have been this fact which led to the 
fuiQier legend which is recounted in the next extract, how Ariadne, 
lorn of Theseus, becomes the bride of Bacchus ; for Naxos was the 
home of the Bacchic worship. As the completion of the legend she is 
raised to share in Bacchus' divine honours, and as the Cretan Crown 
becomes one of the signs of the heavens. 

II. 

ARIADNE'S LAMENT. 

I. nio, sc. Diae, 

4. Per faointuB, criminally. 

5. Describing apparently the early dawn, or the hour that precedes 

it, when the night is at its coldest, and the birds, half-awake, 
begin to stir in their nests. Fruina hints that it is autumn. 

7. A beautifully descriptive line — But half-awake, with all the 

languor of sleep still on me. 
A soxniio= after, as the result of. 

8. Sexnlsupizia, on my side, lit., half on my back, describes the 

motion of a person thus groping about on waking. Cf. 
Chaucer : 

Ryght in the dawenynge awaketh shee. 

And jgropeth in the bed, and'fonde ryghte noghte. 

[Taylor's Ovid— ^^^ Page 16.] 
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55-87] AENEIDOS, LIR XL 

55 haec mea magna fides) at non, Euandre, pudendis 
volneribus pulsum aspicies, nee sospite dirum 
optabis nato fiinus pater, ei mihi, quantum 
praesidium Ausonia, et quantum tu perdis, lule! 
Haec ubi deflevit, toUi miserabile corpus 

60 imperat, et toto lectos ex agmine mittit 

mille viros, qui supremum comitentur honorem, 
intersintque patris lacrimis, solacia luctus 
exigua ingentis, misero set debita patrL 
haut segnes alii crates et moUe feretiiim 

65 arbuteis texunt virgis et vimine quemo, 

extructosque toros obtentu frondis inumbrant 
hie iuvenem agresti subiimem stramine ponunt ; 
qualem vkgineo demessum poUice florem 
seu mollis violae, seu languentis hyacinthi, 

70 cui neque fulgor adhue, nee dum sua forma reeessit; 
non iam mater alit tellus, viresque ministrat. 
tune geminas vestes auroque ostroque rigentis 
extulit Aeneas, quas illi laeta laborum 
ipsa suis quondam manibus Sidonia Dido 

75 fecerat, et tenui telas discreverat auro, 

harum unam iuveni supremum maestus honorem 
induit, arsurasque comas obnubit amictu; 
multaque praeterea Laurentis praemia pugnae 
aggerat, et longo praedam iubet ordine duci. 

80 addit equos et tela, quibus spoliaverat hostem. 
vinxerat et post terga manus, quos mitteret umbris 
inferias, caeso sparsuros sanguine flammam; 
indutosque iubet truncos hostilibus armis 
ipsos ferre duces, inimicaque nomina figi, 

85 ducitur infelix aevo confectus Acoetes, 

pectora nunc foedans pugnis, nunc unguibus era; 
stemitur et toto proiectus corpore terrae. 

[Storr's Vergil— 5>^ Page 16.] 
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50-71 J BOOK XL 

Comp. Getr, iL ft% Nee Umgum temfut ^ • • . exUt . • . arhot^ C 
Bttt as these are the only two instances of the construction adduced it is 
perhaps safer to take et = even. 

51 all lam, etc} The &ther is making vows to heaven m his son's 
behalf, but the son is gone where vows are neither made nor paid. 

55 liMO mea mo^na fldas] *Is this the end of all my promises?' 
Magna may be taken as 'solemn,' or 'boastful.' 

pndanrtia yOlntrllmB] All his wounds are on his breast 

56 dlmm optabU fnniui = marii tUvcve^. Compare the meaning of 
tUrae^ xii. 845. . 

59*991 A descripdon of the funeial rites. Aeneas bids his last farewell, 

59 Haee nU deltovlt} 'His meoB thus made.' ZVin composition has 

two opposite meaning? : (1) cessation icvsn. or removal of the fundamental 

ideas, as in decreseo^ thdsee*^ etc ; (2) (as here) i» intensifying, as ddtdh^ 

demiror^ desaevio. 

61 hooorem] Honos is used by V. for (i) a sacrifice, iii 118; (3) a 
hynm, Ge(fr, iL 393; (3) beauty, Aen, x. 24; (4) the ' leafy honours ' of 
trees, Gear, ii. 404 ; (5) funeral rites, vL 333, and here; See below, /. 76. 

63 Mtfatla] In apposition to the whole sentence ; whether it is nom. or 
ace depends on how we resolve the principal sentence; here, thougli 
solatia applies to the whole sentence, its construction probably depends on 
the last clause, which we may paraphrase, ut ^aesetUes (rh lur^vox) nnt 
solatia ; therefore it is nom» 

64 cratM e( molle foretmnt] The bier of pliant osier : c£ /. 23. 
66] Cf. Statins, TM, vL 55, torm et puerile feretrum. 

QMonta firandiB] ' A leafy canopy.' C understands ' a layer af leavo. 
67 agrestt stramlnej' ' The rude littei.' 
68] Cf: ix. 435 ; Zr. viil 3o6v 

* Even as a flower, 
"Poppy or hyacinth, on its broken stem 
Laa^idly raises its encumbered head»'^MiLMAN. 

69 laagiMiilifl hsradnthl] The rhythm is Greek. The ' drooping hya- 
cinth' is probably the Lilium Martagon or Turk's-cap lily, 'the sanguine 
flower inscribed with woe.' 

70] 'That hath not yet lost its gloss nor all its native lovtiines&' jRf 
iessii must apply to both clauses. ' If we suppose the two parts of the 
line to conthin a contrast, the following line will loste much of its force,* 
C. Compare the well-known lines from the Giaour^ ' He who hath bent 
him o'er the dead,' etc 

71] Contrast the force of neque adhnc, tue dum^ and fion iam ; ' the 
brightness not all gone,' ' the lines where beauty lingers,' and ' the support 
and nurture of mother earth cut off once and for alL' 

[STOWt** VEROIL-^Sir /^ 16.] 
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34-42] The Meal in Simons House. 89 

36. Iva 4>dyQ'\ In modem Greek, which properly speaking 
has no infinitive, the sense of the infinitive is expressed by vd 
(Iva) with subjunctive (as in this passage), e,g, e'jnOvfJua vA 
vpd<fyQ, *I wish him to write;' see Corfe's Modem Greek 
Grammar^ p. 78. This extension of the force of ti/a to oblique 
petition, and even to consecutive clauses, may be partly due to 
the influence of the Latin ut; cf. ch. xvi. 27, kpwr^ ovv, irar^, 
tva, irifiifrQs : see note on ch. iv. 3. 

The following incident is recorded by St Luke alone. 
Simon the Pharisee is not to be identified with Simon the 
leper. Matt, xxvi., Mark xiv. 3. * 

dv€Kki6rf\ The Jews had adopted the Roman, or rather Greek, 
fashion of reclining at meals — a sign of advancing luxury and of 
Hellenism, in which however even the Pharisee acquiesces. 

37. yvv7Ji\ There is no proof that this woman was Mary 
Magdalene. But mediaeval art has identified the two, and 
great pictiu-es have almost disarmed argument in this as in 
other incidents of the gospel narrative. 

38. dXdpaoTpov] The neuter sing, is Hellenistic. The 
classical form is dkdfiaorpos with a heteroclite plural dXd- 
Pa(rrpa, hence probably the late sing. dXdpaarpov. The 
grammarian stage of a language loves uniformity, Herod. 
iii. 20; Theocr. xv. 114 : 

araara irapa. tovs tto&xs avroO] This would be possible fix>m 
the arrangement of the triclinium. 

39. cytvwcTKcv av] * Would (all the while) have been recog- 
nising.' 

40. \p€(i)fl>€i\€rai\ A late word; the form varies between 
)(/0£O)<^ciA€Tai and xp€o<l)€LX€rai, 

41. Srjvdpui] The denarius was a silver coin originally 
containing *ten ases (deni), afterwards, when the weight of 
the as was reduced, sixteen ases. Its equivalent modem 
value is reckoned at 7^d. But such calculations are mis- 
leading; it is more to the point to regard the denarius as 
an average day's pay for a labourer, 

42. fi^ €x6vT(ov] Because Ae saw thai thev had not. 
i)(apUraTo\ Cf. Z'. 21. 

[CaRR'S NOTB8 ON THlt GlJt^aLTl5&'U2«.>^T-^S^ P^ 23.] 
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